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THE HACKENSACK WATER COMPANY. 

The Hackensack Water Company is a corporation 
for supplying water to cities, towns, and villages in 
Bergen and Hudson Counties of New Jersey. Ho- 
boken, West Hoboken, Guttenburg, Ridgefield, Hack- 
ensack, Englewood, and Rutherford are among the 
places which its mains reach. It now supplies a pop- 
ulation of over 100,000 people. 

The intake is situated at New Milford, five miles 
above Hackensack, upon the Hackensack River. Here 
the river is crossed by adam which shuts out all salt 
water. A branch or race leading from above the dam 
conducts the water into a settling tank and thence 
into a pump well. As there isa very large surplus of 
water, there is a constant overflow from the race. 

One hundred and fourteen square miles of drainage 
area, including Rockland Lake and the southern por- 
tions of the Highlands in Rockland County, N. Y., are 
tributary to this supply. In different years the aver- 
age daily flow of the river varies from 100 to 200 mil- 
lions of gallons. With proper storage 50 to 60 millions 
of gallons can be obtained. The smallest daily flow on 
record is 14 millions of gallons. As the present con- 
sumption is about 6 millions of gallons, it will be seen 
that less than 5 per cent of the average flow is util- 
ized. The drainage area is free from all pollution, and 
it is not believed it will ever attract factory interests 
or other sources of pollution. 

Starting from the main pumping station at New 
Milford, two mains run to Weehawken, one 20 inch 
main going through Hackensack and another 24 inch | 
main through Englewood. The mains come together 
at Ridgefield and thereafter run parallel to the main 
reservoir at Weehawken. Different branches are taken 
from them to supply some of the towns, while lines to 
other places run directly from the reservoir. As at 
present laid out, the town of Rutherford marks the 
termination of one set of mains. Eventually itis pro- 
posed to continue the lines therefrom back to the re- 
servoir, thus abolishing all dead ends. 

The New Milford station includes two batteries of 
steel boilers, supplying Worthington pumps. One 
six million gallon high duty and two three million gal- 
lon low duty pumps have been at work there for some 
time, and at present there has just been completed a 
ten million high duty pumping engine. In a recent 
(Continued on page 214.) 


H) 
ui 


il 
| 


itt 


WATER SUPPLY SYSTEM OF THE HACKENSACK, N. AL WATER COMPANY, 


© 1892 SCIENTIFIC AMERICAN, INC. 


208 


Scientific American. 


[APRIL 2, 1892. 


Suientitic Amerira, 


ESTABLISHED 1845. 


MUNN & CoO., Editors and Proprietors 
PUBLISHED WEEKLY AT 


No. 361 BROADWAY, NEW YORK. 
O. B. MUNN. 


A. E. BEACH. — 


TERMS 


FOR THE SCIENTIFIC AMERICAN. 


The Scientific American Supplement 


isa distinct pape: from the SCIENTIFIC AMERICAN. ‘THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, 
$5.00 a year, for the U. S., Canada or Mexico. ' $6.00 a year to foreign 
countries belonging to the Postal Union. Single copies, 10 cents. Sold 
by all newsdeajers throughout the country. See prospectus, last page. 
Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to any address in U. S8., Canada or Mexico, on 
receipt of seven dollars. to foreign countries within Postal Union, nine 


dollars a year. ie a ete 
Building Edition. 


THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- 
CAN is a large and splendid illustrated periodical, issued monthly, con- 
taining floor plans, perspective views, and sheets of constructive etails, 
pertaining to modern architecture. Each number is iilustrated with 

autiful plates, showing desirable dwellings, public buildiugs and archi- 
tectura! work in great variety. To builders and all who contemplate build- 
ing this work is invaluable. Has the largest circulation of any architec- 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50a year. To foreign Postal Union countries, $3.00 a year. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, $5.00 
a year; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN 
and SUPPLEMENT, $9.00 a year. To foreign countries, $11.50 a year. 


Spanish Edition of the Scientific American. 


LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo- 
graphy with the SCIENTIFIC AMERICAN. Every number of La America is 
profusely illustrated. It is the finest scientitic, industrial trade paper 
printed in the Spanish janguage. It circulates throughout Cuba, the West 

ndies, Mexico Central and South America, Spain and Spanish posses- 
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See prospectus. 
MUNN & CO., Publishers, 
Broadway, New York. 
ostal order, express money order, 
ces payable to order of MUNN 


co. 
= Readers are specially requested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 


@ The safest way to remit is by 
draft or bank check. Make all remit 


NEW YORK, SATURDAY, APRIL 2, 1892. 


Contents. 
(Illustrated articles are marked with an asterisk.) 
Agriculture, California........... Matches, how they are made.... 212 


American cars in England : 
Ants, leaf-cutting... : -.- 213 
Armor, submarine, invention of. 217 
Arsenic in wall paper............. 2. 


illustrated...... 
‘ernandez’s*..... 211 
recent, 


NOW. 6 ssee.sc isco eee a 

Electric flashing clock............ 208 
Elevated railway, Anderson’s*.. 211 
Feed-water heater, Bell’s*........ 211 
Fishes, yearling.......... 209 


Florida phenomenon, a oe. 218 
Hackensack water supply works* 207 
Induction coil, improved form of 209 
Inventions, recently patented... 218 
Lake Salton, Southern California 211 
Lamps, double carbon 

antern experiments... 
Lime kiln, a draw shell*...... 
Locomotive, twelve-wheeled* 


210 


Nitrogen, fixation of, by plants. 215 
Old age, occupation for........... 213 
Patent Office business, impeding 217 
Patents granted, weekly record of 219 
Photographic notes............... 211 
Planets, position of in April..... 
Potato, the Champion,in freland 208 
Pumping engine, Worthington.. 214 
Pump regulator, Acton’s*........ 211 
Railroad shops,the Pennsylvania 214 
Railway appliances 


recently in- 
vented...... 


Silver......... 
Soda saltpeter. 
Sugar in mortar........ ‘, 
Van Depeole. Charles J.,.....~.. 217 
Volcano, a, near gulf of Cali- 
FOTMIA......... 0. eee eee eee eee 213 
Water company,the Hackensack*207 
Water, the decomposition of.... 217 
Wax sheets, to make.............- 217 
Weeds wanted for the World’s 
WSIR ates eraieale sds side ae-ceacee 215 
Wool drying machine, Mellor’s*. 210 
World’s Fair, women’s inven- 
tions at. 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 


No. 


For the Week Ending April 2, 


Price 10 cents. 


I. ARCH ZOLOGY.—The Viking Ship.—A most interesti 


848. 
1892. 


For sale by all newsdealers. 


PAGE 
article 


on the famous ship, what was found in it and its condition of ‘ 


Preservation ........0....scceseeeeees 

II, ART.—A New Use for the Optical Lantern—The m: 
a \ Projector of drawings for reproduction.—1 ilustration........... 13554 

Vv egulators.—A very timely paper, 
numerous inquiries, showing how 
temperature may be controlled.—9 illustrations................+.6+ 


Ill. ICULTURE.—Incubator 
covering the ground of ver 


13547 


Lice and Gape Cure.—How to cure chickens of two serious com- 


1 
V. CHEMISTRY. — Atomic Weights.— The comparison of four 
standard tables of atomic weight.—A very important presenta- 1 


tation of this subject.............. 


Compounds of 


Determination of Wood Pulp 


wood pulp in the analysis of finished papers. 
Determining Free and Albuminoid Ammon: 


olybdenum and of Tungsten.—Higher oxygen 
compounds of strong color of these two metals os 


13558 


in Paper.—How to 


y G. . 
Rapid method, rendering possible nearly two determinations per 


hour.—1 illustration................ 


rogress in 
‘ood prep- 


aration 
Vil. ELECTRICAL ENGINEERING.—The Qperation of High Ten- 


1X. MECHANIC 


with numerous formulz........ 
Portable Vertical Boring Mac! 


.—A mac D: 
ing a hole 8 feet in diameterand 6 feet 6 inches in depth, for use in 
reboring marine engine cylinders in 
X. METALLURGY.—Cast Iron.—The ‘chemistr 
cast iron.—Notes of arecent lecture b 
The Disposal and Utilization of 


and Financial Stand- 


L_ ENGINEERING.—Bearing Metal Alloys.—By 
Cc. B. DUDLEY.—A composition of alloys for use in lining journals, 


rr 


osition.—1 illustration... ... 1 
and metallurgy of 

Mr. THOMAS TURNER.... 13549 

last Furnace Slag.—-By Mr. 


WILLIAM HAWDON.—How blast furnace slag should be handled, 


converted into sand, bricks, and in other ways disposed of 
XI. MISCELLANEOUS.—How to Get On and Offa 


xi. 


RDNANCE.—Explosion of Dry Torpedoes.—A very valuable 


contribution, giving recent photographs of torpedo explosion, 


with wonderfully successful results.— 


illustrations................ 


XIV. PHYSICS.—A Simple Heat Engine.—A magnetic engine, illus- 


trating the change in m: 
Thuminating 


etic susceptibility due to temperature. 13551 
lames.—By Prof. VIVIAN B.LEWES.—A recent 


lecture before the London Institution, giving the history of the 
flame and many interesting points in connection with luminous 


COMbDUSTION..............ceeeeereeeee 


Wave Motion Model.—A disk for showing, by projection or 


otherwise,Jwave motion. 
ers.—2 illustrations... 
XV. TECHNOLOGY. —Ni 


v 


—A valuable suggestion forphysics teach- 1 


Plating. r 
depositing nickel by simple immersion as well as by slectrolysis.. 13545 
‘he Bleaching of Cotton.—Details in the methods adop 


mposition of a bai 


ed in 


ING COttOM iN PLACTICE......cccesrereceeeceverececseececeereeseess 1054 


THE GROUNDING OF THE NEUTRAL WIRE IN THE 
THREE-WIRE SYSTEM, 

The custom of grounding the neutral wire in the 
three-wire system has been for some time past adopted 
by several of the larger electric lighting companies 
using the Edison system of distribution. In this city 
and Boston, where there are many miles of mains, the 
companies felt that security to property and plant was 
conduced to by this practice. As executed, the neutral 
wire was grounded at junction boxes throughout the 
district and at the station. In no case whatever is 
the ground used as a return circuit. 

Recently the New York underwriters have decided 
that the grounds must be removed, and the system 
worked upon an ungrounded metallic circuit. 
extensive subway distribution there is almost inevita- 
bly some leakage or grounding. The object of ground- 
ing the neutral has been to keep down the potential of 
possible ares or grounding contacts. With the neutral 
wire grounded, either of the other wires in connecting 
by accident with the earth might produce an arc or in- 
candescing contact or circuit, but the potential differ- 
ence would only be one hundred and ten volts. 

On the other hand, with a perfectly insulated system 
ungrounded, an are or leakage to ground could only 
form by two ground contacts. This is an element of 
safety. But such are or leakage might be due to a po- 
tential difference of two hundred and twenty volts, 
which would be apt to be more injurious to property 
or plant than would the lower voltage. 

Itis said that in Boston the grounding of the neutral 
wire is approved by the underwriters. Here the New 
York company is going to abolish all grounds in com- 
pliance with the New York Board of Underwriters, all 
of which tends to show that doctors may disagree. 

_ OS 
An Electric Flashing Clock. 

Our attention is called to an invention by which an 
ordinary clock is practically magnified to such a size as 
to permit of its being seen for a radius of fifty miles 
around. This, says the Hlectrical Engineer, London, 
is a big statement to make, and probably hardly credi- 
ble at first, but it has an element of possibility in it. 
It is, we understand, a recent invention of Mr. H. Y. 
Dickinson, of London. The actual time-indicating 
clockwork is the same size as in an ordinary turret 
clock, but connected with it there is a second train of 
clock work which is controlled by the clock proper, and 
is put in motion every minute, when it whizzes around 
(regulated by an ordinary fan governor) and actuates 
an electric flashing lens, in much the same way as the 
striking mechanism of an ordinary clock acts. The 
beam of light reflected into the sky goes through the 
movement of a striking hammer when the clock is indi- 
cating the even hour. This is, however, only one signal 
made by the apparatus. Anothersymbol is used for 
every complete interval of five minutes, and yet an- 
other for odd minutes. Thus, supposing the time to 
be 7:27, this would be denoted by the seven beats in 
the first instance, then five other signs (indicating 5 x 
5 minutes), then two short sharp flashes for the two 
odd minutes. This operation is gone through every 
minute, the signaling taking on an average about 10 
seconds. Of course it will be evident to any one that 
the system of signal used can be modified to suit any 
conditions, and, further, that the code has only to be 
understood to enable any one with a little practice to 
read this sky clock with ease. Such apparatus placed 
in the center of this vast metropolis might be a great 
boon to the inhabitants, and that after a little prac- 
tice the time would be read off as easily as from an 
ordinary dial. There would be no excuse for the va- 
garies of time now indicated in most houses, and even 
public buildings, where, if the timepiece is within a 
few minutes of the actual time, it is allowed to pass. 
With this clock at work it would only be necessary to 
run to the front door to see the time so as to correct 
the kitchen clock, or for the City man catching his 
train in the evening to check his watch. At the pres- 
ent time many clocks in large offices and stations are 
electrically:synchronized hourly from a standard clock, 
but this convenience has to be paid for, and is rather 
costly. Mr. Dickinson’s clock would not only permit 
of clocks being synchronized, but watches too, and for 
no charge. 

NS snk tah 
The Champion Potato in Ireland. 

The potato is so closely identified with our sister isle, 
says the Gardeners’ Magazine, that it is interesting to 
note from the recently published agricultural returns 
for Ireland the position of the respective varieties 
under cultivation. Our Irish friends place their great- 
est faith upon the Champion variety, which was first 
introduced in quantity into Ireland in the year 1880, 
after the failure of the potato crop in 1879, and since 
that year this potato has proved the mainstay of the 
country. No less than 79°7 per cent of the acreage 
under the potato crop in Ireland consists of Champion, 
leaving only 20°3 per cent for all other varieties, the 
percentage of some of these being very small. The 
number of acres in 1891 of Champion was 600,403, 
the variety Flounder coming second with the vastly 
reduced number of 55,836 acres; Skerry Blue next, 
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with 18,889 acres; and Magnum Bonum next, with 
17,081 acres. The total acreage under potatoes in Ire- 
land in 1891 was 753,332, as compared with 780,801 in 
1890, showing, therefore, a decrease of 27,469 acres, 
while it brings out the value of the Champion kind, a 
well named potato as far as the Irish are concerned. 
Since 1881, when the number of acres devoted to pota- 
toes was 855,293, no less than 540,600 being occupied by 
Champions, this variety has kept a fairly even posi- 
tion, 
ee ee a 
Lantern Experiments, 

Tanks can very easily be made. Take two pieces of 
glass narrow enough to slide into the lantern front, 
and about 6in. long. For an open front lantern half 
plates suit admirably. Place between them a piece of 
rubber gas tubing, roughly following the outline for 
three sides, and clip all together with three stout rub- 
ber bands, one at each end and one along the bottom. 
A tank so made is practically watertight, and can be 
easily cleaned after use and put together again ina 
minute or two. 

The experiments are almost endless. A very pretty 
one, though scarcely chemical, is to fill the tank with 
water and focus on the screen; then introduce a few 
drops of the various aniline or resorcin colors, red, 
green, mauve, ete. They descend in wavy, branching 
spirals, and, of course, appear on the screen to ascend, 
usually suggesting sky rockets. By mingling several 
colors a very pretty effect is obtained. 

Mixtures of a great number of substances, themselves 
soluble, produce insoluble precipitates, e. g., ferro- 
cyanide of potash and ferrous sulphate, when com- 
bined, give rise to Prussian blue. Silver nitrate and 
potassium bichromate form the deep red silver chro- 
mate. For screen work the solutions can hardly be 
too dilute, as otherwise the precipitates are too opaque. 
Again, put some water acidulated with sulphuric acid 
into the tank, and drop in a few fragments of zinc. 
Multitudes of bubbles of hydrogen are given off, chas- 
ing each other across the screen. With a sufficiently 
strong battery, water can be decomposed into oxygen 
and hydrogen. 

One of the most telling experiments is to make a 
solution of litmus, with which the tank 18 filled; pro- 
jected, it appears a deep blue color. Introduce a little 
vinegar or other weak acid ; it immediately turns red, 
the effect strongly reminding one of a voleano. A few 
drops of ammonia or any alkali will replace the blue 
tinge. 

There is nothing newin all this, but perhaps it nray 
be new to one or two of your younger readers. I was 
myself surprised to find how easily water-tight tanks 
could be made in the way indicated. They are also 
well suited for projection of the aquatic larve of many 
insects, water fleas, and similar creatures, and being 
rather narrow, they can be easily kept in tolerable 
focus, and squirm about the disk of light in a manner 
most comical.—Amateur Photographer. 

Or OO 
Dangers of Celluloid. 

Mr. C. V. Boys informs the London Times of the 
dangers to women through the use of celluloid buttons. 
One case has come under his notice, in which a lady, 
standing near a bright fire, had one of the buttons of 
her dress ignited by the heat, whereby her dress was 
scorched. Mr. Boys gives the following rough tests of 
the danger of celluloid ornaments : 

A gas flame was directed against one side of an iron 
ring, the head of a common wax match containing 
phosphorus was placed on the ring about two inches 
from the flame, and a piece of the button was similarly 
placed at an equal distance on the other side. A 
second piece of the button was also placed on the ring, 
but at twice the distance from the flame. A small 
piece of paper was laid lightly over each. After five 
minutes, the first piece of the button ignited, and 
burned with a bright flame; after twelve minutes the 
second piece did the same; while, after seventeen 
minutes, the match head was still unchanged. On 
testing it with a light, it immediately burst into flame. 
A third piece of the button was pinned to the surface 
of an old duster, which for the purpose of the test was 
equivalent to a dress, and the duster was hung from a 
chair in front of an ordinary bright fire, but outside 
the fender, and at a distance at which the skirts of a 
dress might any day befound. Intwoor three minutes 
there was a cloud of smoke, and a hole was burned in 
the duster. 

rt 

Tur Bethlehem Iron Company, Svuth Bethlehem, 
Pa., will make an extensive exhibit, inclzding steel 
rails, a battle ship auafting 125 feet in length, guns, 
projectiles, an armor plate ingot weighing 100 tons, and 
various naval appliances. Thecompany will also erect 
a full size model of its famous 125 ton steam hammer, 
said to be the largest in the world. It will be to al) 
appearances a perfect duplicate in every respect. It 
will span the main avenue of Machinery Hall, and will 
rise to a Leight of ninety teet. At the last Paris exhi- 
bition great attention was attracted by a similar model 
shown by the Creusot works, but representing only a 
100 ton hammer. 
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POSITION OF THE PLANETS IN 


VENUS 

is evening star. She ranks first on the planetary 
annals of April, for her marvelous beauty and bril- 
liancy and the interesting incidents that mark her 
course. She is in perihelion on the 2d at 3h. A. M., 
but her orbit is so nearly circular that she is but 
470,000 miles nearer the sun in perihelion than in 
aphelion, a short distance in celestial measurement. 
The most important event in her career is her arrival 
at greatest eastern elongation, on the 30th, at 0h. 15 
m. A. M., when she is 45° 34’ east of the sun. This, in 
one aspect, is the culmination of her course as evening 
star, for, though she continues to come nearer to the 
earth, and increase in size and luster, she then reaches 
the end of the chain that holds her to the sun. Nota 
second of are farther east of the sun can she go, but 
bound to him by irrevocable law, she remains station- 
ary for a short time, and then, with quickened pace, 
retraces her steps toward the great central luminary. 
Observers will note the change in her perceptible ap- 
proach to the sun after elongation, and in the shorter 
time she remains above the horizon after sunset. A 
minor event on the April record is her conjunction 
with Neptune on the 12th at 0 h. 20m. P. M., when she 
is 4° 18’ north of Neptune, one of the phenomena to be 
seen in the mind’s eye. 

The moon, when three days old, makes a very close 
conjunction with Venus on the 29th, at midnight, be- 
ing 3’ south. Crescent and planet will be below the 
horizon at the time of conjunction, but they will be 
near enough together to form a charming picture on 
the evening of the 29th. The conjunction becomes an 
occultation to observers who see the moon in her geo- 
centric position, or as she would be seen from the 
center of the earth, and are also between the limiting 
parallels 41° north and 23’ south. 

The right ascension of Venus on the Ist is3 h. 32m., 
her declination is 21° 17’ north, her diameter is 18’.2, 
and she is in the constellation Taurus. 

Venus sets on the ist at10h.5m. P.M. Onthe 30th 
she sets at 10 h. 46 m. P. M. 


URANUS - 


is morning star until the 23d, and then evening star. 
He is in opposition with the sun on the 23d, at 1h. 49 
m. P.M. The conditions are fine for the study of this 
planet, now easily visible to the naked eye as a faint 
star of the sixth magnitude, 15° east or to the left of 
Spica, and a little to the right or west of Lambda 

irginis, a star of the fifth magnitude. When the 
position of Uranus is once established, it will be easy 
to follow his course on moonless nights for several 
months to come. An opera glass will aid the observer, 
and so will patience and a practiced eye. A small tele- 
scope will be more satisfactory, for it will bring out 
the planet as a disk of a delicate green color. 

The moon oceults Uranus on the 12th. The immer- 
sion of the planet takes place at 11 h. 56m. P. M., and 
the emersion occurs on the 18th at1h. 22 m. A. M., 
the occultation lasting 1 h. 26m. The phenomenon 
will be very interesting, and must be observed with 
the telescope, in which the moon, soon after the full, 
and the little planet will present a charming picture. 

The right ascension of Uranus on the 1st is 14h. 
11 m., his declination is 12° 41’ south, his diameter 
is 3".8, and he is in the constellation Virgo. 

Uranus rises on the ist at 8h.8m. P.M. On the 
30th he sets at 4h. 41m. A. M. 


MERCURY 


is evening star until the 19th, and then morning star. 
He is in inferior conjunction with the sun on the 19th 
at 11h. 1m. A. M., when he ceases to be evening star, 
and appears on the sun’s western side to commence his 
short course as morning star. Mercury continues to be 
visible to the naked eye during the first week of the 
month. He will be found farther north each evening, 
and at about the same distance, 9° northeast of the 
sunset point, as at the time of greatest elongation. 

The moon, the day before the full, is in conjunction 
with Mercury, on the 25th, at 10 h. 1m. P. M., being 
1° 52’ south. 

The right ascension of Mercury on the 1st, at noon, 
is 1 h. 53 m., his declination is 14° 30’ north, his diame- 
ter is 7’.8, and he is in the constellation Aries. 

Mercury sets on the 1st at 7h. 58m. P. M. Onthe 
30th he sets at 4h. 21m. A. M. 


SATURN 


is evening star. He is a beautiful object in the east 
in the early evening, as he makes his way toward the 
zenith, while his more brilliant rival, Venus, is descend- 
ing in the east, too far distant to interfere with his 
lesser light. This is the case on the ist of the month, 
for then Saturn is on the meridian about 11 o’clock. 
and Venus sets about 10 o’clock. Itis different at the 
close of the month, when Saturn is on the meridian at 
§ o’clock, and Venus ‘sets about half-past 10 o’clock. 
The two evening stars will then shine in the western 
sky until Venus disappears. 

Fhe moon, three days before the full, is in conjunc- 
tion with Saturn, on the 9th, at 3h. 36m. P. M., being 
1° 49' north. 
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The right ascension of Saturn on the 1st, at noon, is| 


11 h. 48 m., his declination is 4°5' north, his diameter 
is 18".4, and he is in the constellation Virgo. 

Saturn sets on the 1st at5 h.18m. A.M. On the 
30th he sets at 3h. 15 m. A. M. 


MARS 


is morning star. There is nothing of special interest 
in his April course. Observers who desire to follow 
his course will find him on the first part of the month 
shining as a small ruddy star a short distance north of 
the dipper in Sagittarius, rising about half-past 1 
o’clock in the morning. 

The moon isin conjunction with Mars on the 19th, 
at 6h. 25m. A. M., being 3° 44’ south. 

The right ascension of Mars on the 1st is 18 h. 51 m., 
his declination is 23° 28’ south, his diameter is 9".0, and 
he is in the constellation Sagittarius. 

Mars rises on the 1st at 1h. 29m. A. M. On the 30th 
he rises at 0 h. 37m. A. M. 


JUPITER 


ismorning star. He is still too near the sun to be visi- 
ble. Hisadvance in northern declination will bring 
him into more favorable conditions for observation, 
for several years to come, which is a hopeful state of 
affairs for astronomers who make a specialty of the 
study of the Jovian disk. 

The right ascension of Jupiter on the 1st is 0 h. 16m., 
his declination is 0° 30’ north, his diameter is 31’.6, and 
he is in the constellation Pisces. 

Jupiter rises on the 1st at 5h. 25 m. A. M. On the 
30th he rises at 3h. 48 m. A. M. 


NEPTUNE 


is evening star. His right ascension on the istis 4h. 
21 m., his declination is 19° 56’ north, his diameter is 
2".5, and he is in the constellation Taurus. 

Neptune sets on the ist at 10h. 49m. P. M. On the 
30th he setsat 8 h. 59 m. P. M. 

Venus, Saturn, Neptune and Uranus are evening 
stars at the close of the month. Mars, Jupiter, and 
Mercury are morning stars. 

18 
Fishes. 

Two and a half millions of yearling fishes were 
planted last year, says the Washington Star, in the 
waters of the United States by the Fish Commission. 
This statement is more remarkable than it may seem. 
Up to 1886, all the fishes artificially hatched by the 
government were turned into the rivers and lakes to 
shift for themselves, as soon as they were out of the 
eggs. Consequently nearly all of them were devoured, 
and out of every thousand young fry but few were 
expected to survive and reach maturity. Five years 
ago a first experiment was made with the planting of 
18,000 “‘ fingerlings,” that is, fishes which had attained 
a season’s growth. 

Before long all the fishes artificially propagated for 
planting in this country will be allowed to get a year’s 
growth before they are let loose. It has been found 
that one acre of water will accommodate 500,000 fry 
from the time they are hatched to the condition of fin- 
gerlings. Under such circumstances 50 per cent of the 
baby fishes survive the season, at the end of which 
they are able to take care of themselves and have 
passed the danger point. In other words, when per- 
mitted to escape and look out for themselves in the 
streams or elsewhere, they mostly escape destruction 
and reach mature fishhood. 

Pretty soon this plan will be exclusively pursued in 
the propagation of shad for stocking the rivers. Con- 
veniently near to each stream will be established suit- 
able ponds. The fish commission will simply hatch 
out the fry and send them immediately to these pre- 
serves, where they will be permitted to grow to a fin- 
ger’s length before they are let go. Fishes only grow 
during the warm season, so that at the end of four 
months, when hatched in spring, they are yearlings in 
size. A pond 100 acres in extent will accommodate 
50,000,000 of shad fry, and at the end of 120 days com- 
munication with the river can be opened and 25,000,000 
little fishes will swim merrily away, to return in future 


Yearling 


ryears of a marketable size. 


Unlimited quantities of shad eggs are always obtain- 
able in the season, and as many millions of them can 
be hatched in glass jars as are desired. Thus the result 
to be secured by artificial culture in any river is only 
limited by the pond area used. A majority of the fin- 
gerlings let go will certainly live to grow up and swell 
the schools which annually visit the streams for spawn- 
ing. Exactly the same proposition applies to other 
kinds of fishes. The fish commission is at present rear- 
ing trout and salmon on a like principle and with simi- 
lar results. A large pond is now being prepared at 
Gloucester, Mass., for stocking with newly hatched 


'codfish, which will be put into the sea as yearlings. 


In this way it is hoped that the catch of this valuable 
food fish along the New England coast will be greatly 
increased after a while. 

The same method would be tried with lobsters, but 
for the fact that these pugnacious crustaceans cannot 


‘be made to grow up together peaceably. You put a 


dozen newly hatched specimens into an aquarium, and 
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within a few days there will be only one—a large, fat, 
and promising youngster. He has eaten all the rest. 
Therefore, baby lobsters have to be let loose in the 
ocean when they are just out of the egg, and in this 
plan not much profit is found, because they are quickly 
gobbled by fishes. The fish commission is hatching 
5,000,000 of young lobsters yearly. Once upon a time, 
not many years ago, 25 pound lobsters were not infre- 
quently captured, and there is record of 40 pound spe- 
cimens, but such giants are no longer seen, because 
they do not have a chance to get very big before they 
are taken by the fishermen. 

One of the most profitable branches of the fish com- 
mnission’s work consists in stocking the streams, ponds, 
and lakes all over the West with the native fishes of 
the Mississippi Valley. They are taken in great quan- 
tities in puddles big and small, where they are left by 
the retreating waters after the fioods, and are shipped 
alive to various parts of the Union. Thus black bass, 
rock bass, pike, perch, crappies, spotted catfish, and 
other species are being distributed throughout the 
United States very plentifully. Trout of six kinds 
have recently been introduced successfully to the Yel- 
lowstone Park region—a territory as big as the State 
of Rhode Island, which has hitherto been practically 
bare of fish. 

8 
An Improved Form of Induction Coil. 
BY H. N. WARREN, RESEARCH ANALYST, 

The original construction of induction coils known 
as the continuous wind, constituting what is known as 
the secondary coil, has been of late superseded by what 
is termed the segment wind, differing both as regards 
its insulation and also in its effects when compared 
with the former system. The following description of 
a machine of this construction will afford a brief idea 
of the benefits derived over other systems, when every 
advantage is taken in manufacturing an article of this 
description to avoid, if possible, the use of impure 
elements : 

In this case the primary core was prepared by pre- 
cipitating pure oxide of iron, igniting, and reducing it 
in a current of hydrogen gas; afterward, fusing and 
forging the same. Of this substance, 10 lb. of wire, 
about the thickness of a wax match and a foot and a 
half in length, was selected, a pure iron rod composed 
of the same substance also passing through the center. 
This core was covered with several layers of paraffined 
silk, over which was wound 4 Ib. of very thick insulated 
copper wire, each layer being carefully insulated ; the 
whole being inclosed, save the extremities, in a thick 
ebonite tube. Upon this was mounted the secondary, 
consisting of 25 Ib. of No. 22 double silk-covered wire ; 
on the whole this may be regarded as a thick wire, but 
the strength afforded, both as regards the spark ob- 
tained and also the amount of current allowed, was 
well merited. The secondary was composed of 52 seg- 
ments, each separated from each other by mica plates ; 
the whole being coated with paraffin to about 2 inches 
in depth, being further cased in ebonite. To the con- 
tact breaker of the machine, in order to absorb the 
spark, were connected 500 sheets of copper foil, each 
being insulated by paraffined silk and protected in the 
usual manner. The machine, as now constructed, 
required five Bunsen quarts to urge it to its full, The 
spark thus obtained, which was nearly 15 inches in 
length, was the most intense I have ever seen. In 
some instances, the sudden discharge was equivalent 
to the report of a rifle, affording a constant stream of 
thick fire resembling lightning. The supply of ozone 
liberated was very considerable, almost immediately 
bleaching cotton fabrics when brought near the same 
in a moist condition; two dozen large vacuum tubes, 
2 feet long and upward, were instantaneously lighted ; 
and deal boards, to the thickness of half an inch, were 
readily pierced; almost every elementary substance 
was speedily volatilized when brought in contact with 
the spark, and their spectra thus revealed by the aid 
of that instrument.—Chem. News. 

o-oo 
A New Storage Battery Car. 

The Woodland Avenue and West Side Street Rail- 
road Company, of Cleveland, O., has been testing a 
new storage battery car, with the view of equipping 
its lines with the same should the test prove success- 
ful. The car which is being tested is one manufactured 
by the Ford & Washburn Electric Company, of Cleve- 
land, and is called the ‘‘Ideal.” It measures 21 ft. 
inside over all and is equipped with 180 cells, which are 
placed under the seats, serving to operate a forty 
horse power Ford & Washburn motor. One charge, 
it is stated, is sufficient for fifty miles on an ordinary 
track. A recent issue of the Cleveland World, refer- 
ring to the new ear, had the foliowing : 

“Supt. Mulhern, of the Woodland Avenue and West 
Side Street Railroad Company, is very much pleased 
with the system, and says that it is very probable 
that it will be adopted by the company. The new car 
will be run on the Woodland line among the other 
ears for a few weeks as a further test. It will make 
all the regular stops to pick up and let off passen- 
gers, and if this proves satisfactory, a large order for 
ears will at once be placed with the company.” 
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AN IMPROVED WOOL DRYING MACHINE. 

A simple, easy running, and compact machine is 
shown in the illustration, which is designed to tho- 
roughly dry a large quantity of wool, lightening up 
the wool and drying it in such a manner that its fiber 
will not be injured, the machine being kept at the re- 
quired temperature with only a small consumption of 
steam. This improvement has been patented by 
Messrs. John R. Mellor, of No. 227 E. Cambria Street, 
Kensington, Philadelphia, Pa., and James M. Mellor, 
of Clifton Heights, Pa. The machine has at one end 
a hopper, in which is a common form of ver- 
tically arranged spike apron, to feed the 
wool into the machine, and in the front side 
of the hopper, near the apron, is a comb, 
consisting of a roller and three series of 
curved teeth, to lighten up the fibers of the 
wool. A little above the feed apron, and be- 
tween it and the main case, is a brush which 
takes the wool from the apron, this brush 
being just above an opening in the main 
case, extending through which is an inter- 
mediate carrying apron, running on the 
usual rollers, and its inner end being above 
the upper main carrying apron. Thisis a 
simple form of apron carried by revoluble 
sprocket wheels, and delivers to a similar 
apron immediately beneath it, and the lat- 
ter delivering on another apron in the lower 
portion of the case. The aprons are driven 
by differential gears, so that their speed 
may be regulated, and they travel in differ- 
ent.directions to give a continuous move- 
ment to the wool, from the feed opening to 
the outlet, at the rear end of the machine, 
beneath the end of the lower apron, where 
a carrying apron receives and carries out the dried 
wool. Beneath the floor of the case is an exhaust 
blower, by which the moist air is drawn out, the 
blower also forcing a fresh supply of air over heating 
coils, so that a constant stream of hot air is being 
passed into the machine as the cool moist air is passed 
out. The machine may, with but slight changes, be 
readily adapted to drying a great variety of fibers and 
other material. 

ee 
TWELVE-WHEELED FREIGHT LOCOMOTIVES, 

The Brooks Locomotive Works, of Dunkirk, N. Y., 
have recently furnished the Great Northern Railway 
with fifteen of the heaviest locomotives in use in this 
country. The general appearance of these engines 
may be seen by reference to the accompanying illustra- 
tion. The cylinders of the first ten of these engines 
are 20 by 24 in., five of the ten having wagon top and 
five Belpaire boilers. The other five have Belpaire 
boilers and cylinders 20 by 26 in., which is the engine 
shown in our illustration. The general dimensions of 
the engine, as given in the Ratlway Review, are as fol- 
lows: 


Driving wheels, eight in number........... .....0. 55 in. diameter 
Fuel... ccc cc cece cece cee cee coe ceesececeeee oeeeee Dituminous coal 
Rigid wheel base .......... sateen aee ns cevececcoceeeeeedD ft. 8 in 
Total wheel base of engine............... eoccccccescoeed ft, 244 in 
Total wheel base of engine and tender............... 52 ft. 34 in 
Diameter of boiler at smoke box end.... ... see eeeeeeeceee + 068 iD 
Boiler material, homogeneous steel plates....54 and 9-16 in. thick 
Throat sheet, thickness....... eiencs siedieie etecsie utale nee aicids 11-16 in 


Longitudinal seams, quadruple riveted, lapped..........Lin. rivet 


Waist connection seams and junction of waist with fire 
WOR ir ecceahasdersny teas Sage ais esele late ear Beets double riveted 

Smoke box diameter........ oo Sieg dia Sulalalg ase sia wie 8 aleseiar sie aches 69in 
Front flue sheets, thickness..... SL Siam Wika ald eceamer ee eau OS IM 
Rivets, in single riveted seams, diameter ...... -lin. not over 

234 in. center to center 
Rivets, in double riveted seams, diameter. . ....1 in, not over 

3% in. center to center 
Dome, diameter........ By Ghesieian se aeiacesene eeeeeee Ol in 
Dome; heights ./:cD.a- e454 Seeeesiedieroes ware stare > 
Boiler pressure, tested ............eeeeeee ae 
Mud ring, double riveted, thickness .. ........ .. ... 
Water space tapers from 3}4 in. at mud ring to5 in, at crown sheet 


MELLOR’S WOOL DRIER. 


Stay bolts in top row and corners of sides and back, 1 in, 1n dia- 
meter, double pitch. 


Number of tubes........ ... Lisiataiend sieuiarlers sbuunedd ¥aleeete se coaU 
Diameter of tubes.... 0 2... .cc0. cece eee eee e ence ees . +214 in 
Length of tubes... . see seveecceecee eld ft, 10 in 


Spacing of tubes.... secseceesss Vertical rows 
Water space between tubes...... .. ........notless than 15-16 in 


Gauge of: tubes es.iecs sci? ad os ecieteie: é ciate cacte SS eee os No.11B. W.G 
Length of fire box............. 2... Seate see tel eekeestoe ros Lldin: 
Width of fire box, at inside ring at bottom .. ..............82in 
Width of fire box at crown sheet......... 0... cee eee oe. 62 in 
Fire box material..... secccccccccecscceccceses homogeneous steel 
Crown sheet, thickness... .......s000 2. sees steerewees ses s29G IM 
Side and back sheets, thickness....... ... ........ eoeee es O16 in 
Flue sheets, thickness.......... 

Water space at back and sides........ 

Water space in front........ ar sie 

Stay bolts, diameter......... Ber rrro re 


Center to center of stay bolts, not over, 
Center to center of Belpaire direct stays, not over..........434 in 
Stays on crown sheet fitted with Lin. nut.........on fire box end 
Smokestack, diameter... ......... Sears ne see's pene eeeeeel Vin 
Smokestack, material................ seooe... Steel, taper pattern 
Grate, rocker..........-....06- -arranged to shake in two sections 
Throttle and dry pipes, diameter....... .....cseeceee eee sees Vin 
Safety valves, three in number. ........set to 180, 181, and 182 1b 


Steam ports, length.............. yea at es Shik seeee es 183 in 
Steam porta} widths sersccieeccsivec eve wie ascee ane ex We cean te 15gin 
Exhaust ports, length........ ... site eee nace eee seveeee 18K in 
Exhaust ports, width... Sidi: oleae Sane tients in 
Bridges, width.........006 ...-.6- bua site rs Brea asada dares ce Lod 
Valve seat, distance raised above steam chest seat...... .. Ain 
Piston rods, diameter.......... adinis dias on Sasntae 334 in 
Piston rods, material. ................ ....cold rolled steel 
Piston and valve steam packing. . .................6- the Jerome 
Guides, material....... ... wate tented hammered iron, case hardened 
Guides, top, width - ....... tae poe earteit cath po: taste «6% in 
Guides, bottom, width................ Sosee coset este keesce sed 


Crosshead pins, diameter.............22 cee eeeeerees eee Ain 
Crosshead pins, length..............5.. 0 see .3% in 
Center to center of link eyes........18 in., links to be made solid 
Valves..........-. deisel nomena. aeons’ -Richardson’s balanced 
Engine truck, type..........2 .-eeeeseeeee Bosneaanaiete . Rigid center 
Engine truck wheels.... ... ... .. ...Krupp No. 1, O. H. tire 
Engine truck axles ...... .... Sie See Teese best hammered iron 
Engine truck journals, length............-..... .... veeeees oO in 
Engine truck journals, diameter.............-sececeees ee eeee 5in 


TIER AUICKNORS cag weidu st at. oe asnehy. Sai wanaud adeeb 34 in 
Tires flanged........ se Oaee se daaseincmes se second and fourth 
Width of tires flanged............ Ai iSissiatatelster! otasera siete: .536 in 
Tires. plain... .....000. 6. cee eee ae sie .. first and third 
Width of plain tires..............6. seoeeeees 648 in 
Driving axle journals, diameter.... ... Siae Stole hd cicre se 8 in 
Driving axle journals, length....... ..... ... .- »..9 in 


Driving axle material... ... 
Wrist pin, main.. ...6 by 6in 
Wrist pin, material...... see see, Cast steel 
Coupling rod pin........cccesesee- sees seeeeeee? DY 5 in 
Coupling rod pin.......0....ceceeeeeeeeese ee eD DY Sin 
Coupling rod pin ........ cece cece eee ee 4M Dy 44 in 


cececceceees Bteel 


Tender wheels, diameter ......., Sandisseaiisel eos es 33 in 
Tender wheels, type...... Krupp No, 1, O. H. steel tires 
Tender truck axles.... ............ 0. M. C. B. 60,000 1b 
Tender truck axles, material . ... ..... hammered iron 
Capacity of tender tank..... sonar coerce 000 -4,000 gal 
Boiler lagging..... MidFoiask sedesed «wets ... wood. 


Boiler jacketing. 
Cylinder lagging............... 


planished iron 
wosieitie ese sessieraes WOOO 


Cylinder jacket............-.-. 2.00 sheet iron, painted 
Brakes......New York Air Brake Co.’s schedule N. Y.8 
Brake shoes. oc iS essinetece iid iteutia «cies Ross-Meehan 
Weight on each driving wheel . about 17,000 1b 
Weight onall driving wheels..... . ..........196,000 1b 
Weight on engine trucks.................about 20,000 Ib 
Total weight of engine..................about 156,000 lb 
Average weight of engine and tender.... ...... 115 tons 


This locomotive will haul, in addition to 
its own and the weight of the tender, the 
tracks being in good condition and com- 
paratively free from curves: 

Ona level......... iotdia RNa crainb teres AS aS 4,505 tons of 2,000 lb 
Ona 20 ft. grade..... .. deganterWene 2,010 tons of 2,000 lb 
Ona 40 ft. grade............06. ... 1,271 tons of 2,000 Ib 
Ona 60 ft. grade..........-.5 vee « Q90L tons of 2,000 lb 
Ona 80ft. grade..... . T1T tons of 2,000 Ib 
On 2100ft. grade..... 578 tons of 2,000 lb 


a 


Women’s Inventions at the World’s Fair. 

Mrs. Potter Palmer, the president of the Board of 
Lady Managers of the World’s Columbian Exposition, 
recently paid a visit to Commissioner Simonds, at the 
Patent Office, Washington, to ascertain what could be 
done in the way of exhibiting the inventive genius of 
women as shown by their patents on file. The com- 
missioner suggested that the best plan would be to se- 


; lect from the 3,000 patents issued to women the onés 


that in the opinion of the Fair Committee seemed to 


|be the most notable and worthy of exhibition. In 


cases where the Patent Office had models of those in- 
ventions, such models would be placed at the disposal 
of the committee. 


+8 1 2 


THE Edison Company and the Thomson-Houston 
Company have coalesced—become welded together— 
with a view to making more money by a reduction of 
working expenses and probably by increase of charges. 
But now comes the news that the Siemens-Halske Com- 
pany, of Germany, are soon to open an extensive 
branch of their electrical works in this country. They 
are able to compete with the Edison-Thomson-Houston 
combination or any other establishment. 


TWELVE-WHEELED FREIGHT LOCOMOTIVE—GREAT NORTHERN RAILWAY, 
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AN IMPROVED CIGAR MEASURE. 

The illustration represents a simple and easily ope- 
rated device. by means of which cigars may be accu- 
rately measured, and which is provided with a locking 
mechanism that prevents the measure from being 
tampered with. It has been patented by Mr. José 
Cruz Fernandez, of Key West, Fla. The pictureshows 
a front perspective view of the measure and a broken 
longitudinal section taken through the slide block. 
The base has at one end a hinge, for attachment to the 
workman’s bench, and in a recessed portion of the 
front edge of the base is a toothed bar, on which slides 
a block having opposite depending ears, pivoted be- 


SAHAHNVL 


FERNANDEZ’S CIGAR MEASURE, 


tween which is a locking lever which has on its upper 
side a tooth adapted to engage the teeth of the toothed 
bar, and hold the slide block in a fixed position. The 
pivoted end of the lever is enlarged so that its lower 
portion will project beyond the bottom of the slide 
block, and this portion is perforated to receive the 
sleeve of a lock. When the lock is applied to the 
measure, the locking lever is raised into engagement 
with the toothed bar, and is held by the lock in locked 
position, so that the slide block cannot be moved. 
Different forms of locks may be used, or a thumbscrew 
may be used, if desired, instead of the lock. The base 
also has a slot, at one side of which is a measure, there 
being at one end of the slot a fixed jaw, opposite which 
is a similar jaw having a bottom flange sliding on a 
slideway in the slot. The flange has a depending screw 
with a thumbnut, by tightening which the movable 
jaw will be clamped in place. These jaws on the top 
of the measure are used to regulate the thickness of 
the cigar, while the slide block is used to measure their 
length, it being necessary for the cigars of a certain 
brand to be of an exact length in order to be merchant- 
able. The measure for the length of the cigars can be 
conveniently adjusted as desired, it being designed that 
this shall be done only by the operator who is using 
the measure, when the measure cannot be changed 
without the express permission of the operator. 
—_W 9 
AN IMPROVED FEED WATER HEATER. 

The heater shown in the illustration is arranged to 

heat the feed water by means of the exhaust steam of 


BELL’S FEED WATER HEATER. 


tke engine. It has been patented by Mr. Joseph Bell, 
of Troutdale, Oregon. The exhaust pipe discharges 
into the lower part of a casing which is open at the 
top, and above the point of entrance of the exhaust 
pipe are spirally arranged plates, so that ihe exhavst 


steam in rising receives a rotary motion by coming in 
contact with the plates. Above the upper ends of the 
plates isa water distributer, made in the shape of a 
double cone, a water supply pipe discharging upon the 
apex of the upper cone. In this pipe is a valve con- 
nected by a link with a bell crank lever, the latter be- 
ing in turn connected by a rod with another bell crank 
lever carrying a float controlled by the accumulating 
water in the lower part of the casing, whereby the 
valve in the water supply pipe is actuated to regulate 
the amount of water passing into the casing. In the 
lower part of the casing is a water outlet, having an 
exterior cylindrical casing open at the bottom and 
having on its top a cone-shaped cap, while an inside 
cylinder is closed at the bottom and open at the top, 
whereby the water in the lower part of the casing 
passes between the cylinders, and flows over the upper 
edge of the inner cylinder, finally passing to a pipe 
leading to the boiler, the scum, oil, and other im- 
purities being thus prevented from passing into the 
boiler feed pipe. A suitable discharge pipe is arranged 
at about the height of the water level to draw off im- 
purities, a plate protecting the inner end of this pipe 
from the water flowing down the spirally arranged 


tassium bromide, if added to the developing solution, 
tends to produce harsh negatives with too dense lights 
and glassclearshadows. Thefollowingmixture, which 
is recommended in the Wochenblatt, is said to give 
much more harmonious and softer negatives. From 7 
to 8 grammes of potassium bromide and from 2 to 3 
grammes of potassium iodide are dissolved in 100c. ¢. 
of water, and the solution thus produced is employed 
in the same way as the ten per cent solution of potas- 


sium bromide which is generally used.—H. E. Gunther, 
in Photo. News. 


— 4-8 - 
AN AUTOMATIC PUMP REGULATOR. 

The regulating device shown in the illustration is 
applied on the steam inletpipe of a steam pump, whose 
discharge controls and actuates the valve in the steam 
pipe, to increase or diminish the flow of steam in 
the pipe according to the force of the discharge of 
the pump. The improvement is the invention 
of Mr. John Acton, of Nos. 191 and 193 Worth 
Street, New York City. In the valve body in the 
steam supply pipe is fitted to slide a piston valve con- 
nected at the upper end of its stem by a ball and socket 
joint with a rod passing through a suitable stuffing 


plates, and the casing is provided with a gauge cock. | box, the upper end of the rod being pivotally connected 


The water flowing over the cone and 
the spirally arranged plates of the 
casing is thus brought into effective 
contact with the exhaust steam rising 
in the casing. The lower part of the 
casing has suitable doors or man holes 
for cleaning out sediment whenever 
necessary. 
——__—__ 0 e -____ 

AN IMPROVED ELEVATED RAILWAY. 

The illustration represents a form 
of elevated railway construction and 
method of car propulsion designed to 
permit of conveniently regulating the 
speed of the car, while the arrange- 
ment is such as to reduce friction to 
a minimum. The improvement has 
been patented by Mr. Anders Ander- 
son, of Blossburg, Montana. Cross- 
beams supported at the upper end of posts carry on 
each outer end a rail, preferably of T-shape, the rails 
extending from one cross-beam to another, and forming 
a continuous track of a single rail on each side of the 
post. On the rails travel grooved pulleys, journaled in 
hangers pivotally connected at their lower ends with 
the top of a car, each hanger also having a small pul- 
ley engaging the under side of the rail to prevent the 
car from jumping, and there being safety pulleys to en- 
gage the rail if one of the main pulleys breaks. It is 
designed that the car shall be driven by a motor, pre- 
ferably actuated by electricity, in each end of the car, 
each motor rotating propeller wheels. The propeller 
shafts are so set as to have a slightly lifting tendency 
upon the car, whereby the friction of the pulleys will 
be reduced as the car moves forward. The speed is 
regulated by different adjustmentsof the fans or wings 
of the propeller wheels. 


—_—_—_—_ SO Oo 
Climatic Effects of the New Lake in Southern 
California. 

The famous Salton Lake of Southern California, 
which was reported drying up, has not decreased to an 
area of less than 145 square miles since its formation 
last year. Early freshets in the Colorado and Gila 
rivers are causing the waters of this lake to rise again, 
although reports to the contrary have been freely cir- 
culated. Asa matter of fact, the climate of the coun- 
try near by this lake has undergone a distinct change 
since the waters appeared. Fogs, unusually low tem- 
perature at Yuma, Walters, Banning, and elsewhere 
are traceable to the influence of the lake. Cloud bursts 
at Banning in the dry season and the exceptional cool- 
ness of the winter in Southern California are other 
indications which competent climatologists accept as 
proof that Salton Lake exerts a climatic influence. 
Frosts in December injured the orange crop consider- 
ably. Some say that 25 per cent of the fruit was lost. 
No exact statements of the loss are obtainable. 


ee OS 


PHOTOGRAPHIC NOTES. 

Blue Transparencies.—Beautiful blue transparencies 
may be produced, according to M. Rossel, in the follow- 
ing simple way: Commercial cyanotype paper is ex- 
posed beneath a negative until the image will be very 
intensely visible, when it is thoroughly washed and 
placed for fifteen minutes in a ten per cent solution of 
bichromate of potash. After the print has again been 
well washed, it is allowed todry, and then rendered 
transparent by placing it on a warm glass plate and 
treating it carefully with paraffine. The print is then 
framed between two glass plates. The above mentioned 
cyanotype paper, giving white lines on a blue ground, 
may be prepared by placing plain photographic paper 
in a solution of 25 grammes of ammonio-citrate of iron 
and of 25 grammes of potassium ferricyanide in 150. e. 
of water, and then drying it in the dark. 

A New Restrainer.—lt is a well known fact that po- 
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ANDERSON’S ELEVATED RAILWAY. 


by compound levers with arod passing through and 
‘guided in a screw in the upper end of a casing sup- 
ported from the valve body. The lower end of this 
rod engages the hub of a piston in the casing, the 
under side of the piston resting on a metal diaphragm 
pressed upon on its under side by the fluid discharged by 
the working machinery. On the top of the piston isa 
spring whose upper end bears against a washer en- 
gaged by the lower end of the screw through which the 
rod passes, whereby the tension of the spring may be 
increased or diminished to give the desired pressur 
on the piston. In the pipe leading from the discharge 
of the working machinery to the chamber below the 
diaphragm isa discharg cock for draining the pipe 
and the chamber. The flow of th : liquid discharged 
actuates machines or apparatus to be driven, such as 
elevators, etc., but when the pressure is increased be- 
yond the normal the diaphragm is pressed upward, 
and, through the motion of the piston. rod, and com- 
pound levers, the valve in thesteam inlet pipe is partly 
or wholly closed. As soon as the pressure of the dis- 
charge diminishes, the diaphragm is forced downward 
by the spring, when the valve in the steam inlet pipe 
again opens, the slightest change of pressure in the 
discharge of the working machinery actuating the 
valve to increase or diminish the supply of steam. This 
valve is now also extensively used for regulating the 
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pressure of water in supply pipes from pumping sta- 
tions, or from elevated reservoirs where the natural 
pressure would be sufficient to burst the usual pipes, it 
having been thus employed in one instance to give 
30 pounds pressure in a service pipe and 150 pounds 
pressure in a pipe to run elevators, where the original 
pressure was over 700 pounds. These regulators are 
likewise used in all the electric light stations in New 


York City to control the pressure from the boiler to 
the engines, 
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How Matches are Made. 

In match making one does not know which to admire 
most, the neatness of the machinery or the dexterity of 
the match girls. Both must be seen to be appreciated, 
for no description can do them justice. Nothing could 
be further from the truth than the notions perpetually 
disseminated about match makers; who are supposed 
to be a set of diseased and pallid slaves, toiling wearily 
from dawn to midnight, and turning out incredibly 
large numbers of matches for incredibly small 
sums of money. They do turn out incredibly large 
numbers of matches, but, owing to the use of ma- 
chinery, the work is of the lightest, and so swift that 
the numerical statement of the “tale of bricks” is alto- 
gether misleading. During the government inquiry 
into sweating, the members of the committee were 
startled at the low price paid to needlewomen for mak- 
ing buttonholes ; but when they had one before them 
and saw how many buttonholes she could make in ten 
minutes, the figures assumed a different aspect. And 
so it is with match making in a first-class modern fac- 
tory. To fill three gross of boxes for 234d. sounds very 
hard ; but a steady worker can manage thirty-six gross 
in a ten hours’ day and earn 2s. 9d. And though the 
introduction of machinery has lightened labor and 
enormously increased the output, at the same time it 
has given employment to a far greater number of hands. 
The industry is one of the prettiest and most interest- 
ing imaginable. The following is a bird’s eye view of 
it, as carried on in the leading factory in London— 
which is to say, in the world. 

To begin with wooden matches. They are of two kinds 
—lucifers” and ‘‘safeties ;” but as the process of man- 
ufacture is almost identical, we will confine ourselves 
to ‘the lucifers. The wood, Canadian pine, comes to 
the factory ready split up into little sticks—or splints, 
as they are called—of the same size as a match, but 
double the length. The first process consists in pre- 
paring these splints for dipping in the phosphorus 
paste. Imagine a very large airy room, with several 
rows of stands or tables running from end to end. On 
each stand is a small machine driven by steam—say 250 
machines in all—and to every two machines a match 
girl. All she has to do is to feed the two machines alter- 
nately, first one and then theother. She takes a hand- 
ful of splints and puts them into the feeder exactly as 
you put coffee into a coffee mill. They pass through 
and are bound together in a most ingenious way by a 
strap, so as to form a sort of wheel or drum about the 
size and shape of a large flat cheese. The splints, it 
must be understood, lie across, so that their projecting 
ends represent the sides of the drum, and each one is 
separate. It only takes a few minutes to put together 
5,000 or 6,000 in this way, and as soon as they are ready 
the machine stops automatically. The whole bundle 
is then removed and carried to thedipping place. Here 
the phosphorus composition is ladled out of a vessel 
and spread on a slab. By simply laying the wheel 
down flat on the slab every single splint of which it is 
made up receives a dab of phosphorus at one end, and 
by turning it over the other end is similarly treated. 
This work is done entirely by men, and takes place in 
a shed with an open roof, so as to allow very free ven- 
tilation. Each splint has now been converted into a 
double match with a head at both ends; we have, in 
fact, got a bundle containing 10,000 matches. For 
clearness’ sake some details have been omitted ; but it 
will be seen that the preparation of 10,000 matches only 
takes a few minutes all told. 

After dipping, the bundle is dried in a hot chamber 
and then unrolled, which is done very prettily by 
another machine. The end of the strap binding the lot 
together is caught and drawn between two rollers, and 
as it goes the wheel unwinds and the matches come off 
in a perfect shower. Itisalldoneina moment. One 
more operation remains, and it is the most interesting 
of all. The matches, as has been said, are so far dou- 
ble. They have to be cut in half and packed in boxes. 
This is done by the match girls with astounding rapid- 
ity. Each one stands at a table; on her left are a lot 
of empty boxes half open, on her right a pile of double 
matches, and between the two a lever knife like those 
used for cutting tobacco. She takes a handful of 
matches in her right hand ; and the extraordinary thing 
is that she always picks up exactly the right numberto 
fill a box, never varying by more than one or two. She 
puts them under the knife, cuts the bundle into two, 
and fills two boxes with them in the twinkling of an 
eye ; the swiftness and accuracy of her motions are in- 
describable. The whole performance does not take 
more than five or six seconds. And itisnot one woman 
only. Here are rows upon rows of them throughout a 
vast building, all doing the same thing with equal 
or almost equal proficiency. In another department 
an instance of still greater dexterity may be observed. 
Every one knows the wrappers of transparent paper in 
which the safety match boxes are commonly enveloped, 
and a look at them will show that they are folded seve- 
ral times in different directions. This folding is done 
by women like a flash of lightning or a conjuror’s card 
tricks. The eye fails to follow the movement of their 
hands. There is only one thing more nimble than a 
woman’s hand, and that is her tongue. 


We may take this opportunity to say a word about 
the match girls. They are all genuine East-enders of 
the most pronounced type. Not one but wears the 
regulation fringe plastered down over the forehead, 
and the knowing look of the Mile End Road. But they 
are by no means the stunted, sickly creatures described 
by our sham humanitarians. The majority are well 
grown, sturdy young women, fully able to hold their 
own in the battle of life, and doing it bravely. All are 
neat and tidy, not a few good-looking; and, taking 
them all round, a blither, jollier set of workpeople can- 
not easily be found. For health and spirits they will 
compare favorably with the female clerks in the great 
telegraph gallery at St. Martin’s le Grand. The one 
scene recalls the other, both in the number of women 
collected under one roof and the nimble-fingered 
character of their work. But if the telegraphists carry 
it off for refinement, which cannot be denied, the match 
girls are a good deal more cheerful. Snatches of song 
and laughter rise perpetually from among them ; and, 
indeed, they are very contented. ‘If only these agi- 
tators would let us alone, we are right enough. Wecan 
earn a jolly sight more in the match factory than any- 
where else, and we don’t want any one a-coming and 
interfering.” 

As for the healthiness of the occupation, it is like 
many other trades : if proper precautions are preserved, 
there is no danger. Some years ago necrosis of the jaw 
from phosphorus poisoning was not uncommon among 
match makers; but it is now extremely rare, and if a 
ease oceurs it is due to want of cleanliness, just as lead 
poisoning is among plumbers and painters. Wages 
average 12s. 3d. or 12s. 4d. per week among girls, 14s. 
or 15s. among women. Match girls are the chief cus- 
tomers for those enormous plumed hats which never go 
out of fashion in the East End; and they spend an 
amount of money on them which would surprise a good 
many ladies at the other end of the town. It is done 
systematically by means of “feather clubs.” Every 
girl—more or less—belongs to a club, which consists of 
eight members. The subscription is half a crown per 
week, making £1 for the whole club. This sum buys 
an ostrich feather; so that every week a feather is 
bought by the club, and the members take it in turn. 

We have no space left for the wax matches and must 
leave them for the present, merely remarking that the 
work is even lighter than the other and done by 
younger hands. The question of foreign matches 
should be mentioned. They come from Sweden, Nor- 
way, Holland, and Belgium; and they are principally 
used by the working classes on account of their appar- 
ent cheapness. Among the poor they have a very ex- 
tensive sale. Messrs. Bryant & May reckon that if no 
foreign matches were used in London, employment 
might be given to 2,000 more English hands. ‘‘ This 
*ere foreign competition,” in face of which ‘‘the pore 
workingman don’t get no chanst,” is encouraged by no 
one so much as the poor workingman himself.—Sé. 
James's Budget. 

——— +6 
[FoR THE SCIENTIFIC AMERICAN.] 
Privately Lllustrated Books. 

To many book collectors, and to the large and mul- 
tifarious groups of readers who gather small and 
miscellaneous lots of books into so-called libraries, it 
will doubtless prove a surprise and a revelation to 
learn that, among the various forms of devotion to 
books, there exists that of the private illustrator— 
that there is a class of bibliomaniacs who buy books 
for the express purpose of ‘inlaying” them with 
pictures, hunting out every possible pictorial hint or 
possibility that they contain, and enriching them with 
prints and etchings of great beauty and rarity. This 
mysterious and fascinating field of book worship has 
received lately at the hands of Mr. Daniel M. Tread- 
well very painstaking and elaborate study. Mr. Tread- 
well, himself a devotee and proficient in this elegant 
pastime, has prepared and published a monograph on 
this subject, wherein he recounts the marvelous ex- 
ploits of rich and cultivated collectors, and offers a 
meed of unaffected praise to those who, less rich but 
equally enthusiastic, have created masterpieces of the 
illustrator’s art. 

The aim involved in this accomplishment is to insert 
in some work, lending itself naturally to illustration, 
appropriate prints ‘‘ which do not belong to the book, 
but which are pertinent to the subject treated.” For 
instance, Mr. Treadwell’s first venture was in Giraud’s 
‘Birds of Long Island,” a book of some standing, and 
which naturally suggested a wide range of picturesque 
illustration. Mr. Treadwell does not, however, recall 
this early experiment with any sense of satisfaction, as 
it led him, in his search for material, to destroy a hand- 
some quarto volume of the ‘‘ Natural History of New 
York.” One of his later and greater efforts was the il- 
lustration of Dr. Stiles’ ‘‘ History of the City of Brook- 
lyn.” In this interesting and suggestive effort he has 
added to the original work about two thousand three 
hundred pages, embracing portraits and prints of old 
historical landmarks, together with maps, manuscript 
additions, water colors and letters. Of course, any 
amount of research and costly and lavish enrichment 
may be expended upon a book. The work itself may 
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Illinois State—are erected to the roof lines. 


be very suggestive, and if the illustrator is fastidious, 
he will hunt out the most striking, beautiful and rare 
forms of illustration. For instance, Mr. Daly, the dis- 
tinguished dramatic author and manager, has illus- 
trated Macklin’s Bible with thousands of illustrations, 
many of them originals, extending the book to thirty 
volumes folio. Nothing could be more superb. The 
work when finished is often inclosed in the most 
sumptuous bindings, which, with the cost of simply 
“inlaying” the illustrations, forms itself a respectable 
outlay. Take again the ‘‘ Biographies of the Signers 
of the Declaration of Independence,” by John Sander- 
son. This book, illustrated by Dr. Thomas A. Emmet, 
was extended totwenty thick volumes folio. It con- 
tains over three thousand autographs, eighteen hun- 
dred portraits, hundreds of prints and drawings, and 
fourteen water colors of American scenery by English 
artists who accompanied the British troops to America. 
These last were purchased at the sale of the Marquis of 
Hastings at $50 each. Here are signatures and letters 
of the signers, rare manuscripts and innumerable em- 
bellishments on India paper. This wonderful compila- 
tion is said to have cost twenty thousand dollars. The 
library of illustrated books owned by Mr. Hamilton 
Cole, of St. Mark’s Place, New York, is another exam- 
ple of delicate taste and cultivated judgment. He has 
Izaak Walton, of 1836, enlarged to seven volumes, by 
the addition of two thousand prints, water colors, 
drawings, and many etchings. He has the ‘‘ Memoirs of 
the Count de Saint Simon” in twenty volumes, royal 
octavo, ‘“‘in faultless condition, with seven hundred 
portraits, nearly all proofs, including the one hun- 
dred and eighty portraits, proofs before letters, in- 
tended for the book, bound by Chambolle Dunn, in 
polished levant, with inside borders and watered silk 
linings.” But perhaps the most gigantic and amazing 
example of this generous and refined industry is Mr. 
Stauffer’s illustration of Wescott’s ‘‘ History of Phila- 
delphia.” Mr. Stauffer has added 8,000 illustrations, 
and expanded a book of some 2,500 pages to fifty 
volumes. Mr. Treadwell’s estimate of the outlay and 
present worth of this extraordinary effort is $80,000, an 
estimate which, we believe, the distinguished illus- 
trator considers altogether too high. Mr. J. H. V. 
Arnold, of this city, has extended Ireland’s “‘ Records of 
the New York Stage” to twenty volumes folio, by the 
unrivaled addition of five thousand five hundred.illus- 
trations, and has expended over $9,000 uponhis yet 
unfinished labors. It would be impossible in a short 
space to review the exquisite results of this form of 
bibliolatry, and the large work of Mr. Treadwell’s is 
itself a fitting tribute to the zeal and enterprise of 
American illustrators. Few of our general readers 
and collectors are aware of the glorious and luxurious 
gems of the illustrator’s art to be found in the private 
libraries of this metropolis, and Mr. Treadwell’s mono- 
graph will perhaps stimulate and widen this pleasant 
form of literary diversion. 

One word as to “‘inlaying,” itself a delicate and 
skilled phase in the illustrator’s craft, may be added. 
The master artists in this art, according to Mr. Tread- 
well, are Messrs. Trent, Toedteberg and Lawrence, of 
Brooklyn. The process of ‘‘inlaying” is as follows: 
First comes the selection of paperof the proper quality 
and the size to which the book is to be extended. This 
done, the text of the book is all inlaid, page after page 
being inserted in the openings made in the paper 
sheets chosen. Then follow the prints. As these are 
of various sizes and shapes, they are cut down neatly, 
removing all extraneous margin, and have their outer 
edges beveled, the bevel extending about one-quarter 
of an inch upon the margin of the print. An opening 
is then cut into the sheet, of the size and shape of the 
print, making an allowance for a quarterof aninch 
lap on the inside, which is also beveled to conform 
with the print. The edges of the print and of the 
opening into which it is to be received are fastened to- 
gether with rice flour paste. The sheets are then 
placed under a gentle pressure until required to be 
bound together in their proper order in separate 
volumes. In many cases, where print occurs on the 
back of a wood cut, etc., which must be removed, the 
paper holding the engraving, etc., and the printed 
matter on its back, is split, by pasting the sheet be- 
tween two pieces of stuff, which, when separated, re- 
moves on one side the printed matter, on the other the 
woodcut. 

The artistic resources of the illustrator are drawn 
upon in this art, his historical knowledge and his tech- 
nical appreciation of the excellence of engravings, 
woodcuts, etchings, and photographs. L. P. G. 

$$$ 0 

SEVEN of the World’s Fair buildings are now so far 
advanced that they are fast assuming the appearance 
of finished structures. The rough carpentry work on 
‘them is practically done and the ornamental and fin- 
ishing work is in progress. These buildings are the 
; Woman’s, Horticulture, Transportation, Mines, Ad- 
‘ministration, Forestry, and Fisheries. Five more— 
the Government, Fine Arts, Agriculture, Dairy and 
The Elec- 
tricity, Manufactures and Machinery buildings are 


being advanced rapidly. 
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Gorrespondence. 


The San Diego Shake-up. 


To the Editor of the Scientific American: 

This city has been treated to a series of earthquake 
shocks so frequently of late that the condition is 
regarded as almost chronic. Near midnight February 
28, the first shock, lasting 70 seconds, cracked walls of 
buildings, and people were thoroughly frightened. Six 
or eight more shocks were felt that night, the second 
shock occurring just thirty minutes after the first one. 
Nearly every night since there have been one to three 
slight shocks. So severe was the first shock that the 
undulations gave many all the feelings of seasick 
patients. Along the Pacific coast, from Mexico to 
British Columbia, slight shocks were felt, especially in 
Oregon and Washington. B. 

San Diego, Cal., March 2, 1892. 

OO 
Bear Grass. 
To the Editor of the Scientific American: 

I take the liberty of inclosing to you a sample of 
fiber from a single blade of bear grass, which grows in 
quantities here and is susceptible of easy propagation. 
Please write what your opinion of the fiber is, and if 
its cultivation and preparation might be made profit- 
able. ARTHUR SHERRY. 

Fayette, Miss., March 9, 1892. 

Reply by Prof. C. V. Riley. 

The bear grass mentioned by Mr. Sherry is the com- 
mon Yucca filamentosa, grown in the North as an orna- 
mental plant under the common name of Spanish bayo- 
net or Adam’s needle. Its fiber is fairly good, but not 
as strong as certain other fibers. It has not been 
grown commercially, and is not equal to ramie or sisal. 

tt 
Occupation for Old Age. 
To the Editor of the Scientific American: 

In answer to your correspondent, John W. Blinn, 
“Occupation for Old People,” I would suggest, if pos- 
sible, get twenty acres of land and learn to cultivate 
the soil. I should ratherhave twenty-fiveacres of land 
in central Illinois to raise a family than to be the best 
mechanic in Chicago. 

Working on land where nature blooms and blossoms 
should be a pleasant occupation to an old man who has 
not lost his physical powers. 

All this talk about the poor farmer, his hardships, 
discontent, and unhappiness has filled the public mind 
with the thought, ‘“‘ Anything but a farmer’s life.” 

Let a man walk around New York and see families 
living in one room, seeing the children play on the 
stone sidewalk, half naked, their bare feet never touch- 
ing a blade of green grass. He must feel that a child 
born on a farm is blessed in the start. 

My advice to a mechanic: Save a portion of his 
wages, so when old age drew near he could own asmall 
farm and be an independent man. 

SAMUEL W. ALLERTON. 

Chicago, March 7, 1892. 

—_— + 0-2 
Sugar in Mortar. 
To the Editor of the Scientific American: 

Having devoted nearly thirty years of my life in all 
quarters of the world to the study of limes, cements, 
asphalts, ‘‘natural and artificial,” I desire tocontribute 
a few words on the subject of ‘sugar in mortar,” re- 
ferred to by your correspondents. Saccharine mortar 
is not new, having for many years been used in the in- 
terior of India. It is there composed of lime ‘ car- 
bonate” and clay brought to a powder, well burned, 
and mixed with a sand of a silica character. For mor- 
tar it is tempered with a mixture of water, to which is 
added molasses, with the object of preventing a too 
rapid setting of the aggregatesin that torrid climate, 
as retarding the drying gives much greater ultimate 
strength. For rendering of walls and ceilings they cal- 
cine shells and limestone, reducing same to powder 
analogous to our cements. This is mixed with water 
and a sap of the character of sugar, which is extracted 
from the palm, and a proportion of short jute or tow. 
The cohesion of this material is very great, and it be- 
comes sufficiently hard to take polish. 

J. FOTTRELL, 
Inventor and patentee of hygienic concrete. 

New York, March 18, 1892. 
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Red Bud and Cut-worms, 
Tothe Editor of the Scientific American: 

I have on my place what is called red bud or leather 
wood, a bush about four and one-half inches down and 
growing in bunches. Could you give me any receipt for 
killing that shrub, as it is so tough an ax has no effect 
on it? And a receipt for killing or ridding cut-worms 
from the garden ground and not injure the young 
plants, ete. A. C. FREELAND. 

Anderson, Shasta Co., Cal. 


Reply by Prof. C. V. Riley. 
The California red bud of which Mr. Freeland writes 


is congeneric with our Eastern red bed or Judas tree, 
and is known to botanists as Cercis occidentalis, Torr. 


I am afraid that Mr. Freeland has exaggerated a little 
in saying that it cannot be cut with an ax, although I 
am aware that it is very tough. I regret that I cannot 
suggest any way of ridding his land of this plant ex- 
cept by systematically cutting it out. 

His question as to ridding garden ground of cut- 
worms is more easily answered. The plan which I 
originally proposed in 1882, and which has become 
known as the poison trap or bait system, has come into 
extensive use and is very successful. It consists in cut- 
ting grass, weeds, or any green growth in the early 
spring, doing it up into loose bundles, and thoroughly 
spraying with Paris green. These bundles are then 
scattered at regular intervals through the infested 
fields. This should be done in early spring, before the 
crop is set out or has come up. The cut-worms Will feed 
upon the poisoned vegetation and will be destroyed in 
great numbers. 

0 
A Voleano Near the Gulf of California, 
To the Editor of the Scientific American: 

Prospectors recently returning from the southeastern 
part of San Diego County report a distant illumination 
of the heavens by night and an inky black cloud by 
day, seemingly in the vicinity of the confluence of the 
Colorado River and the Gulf of California, where there 
is an unfrequented country, wherein the Cocopah 
Mountains are said to present many phenomena, 
among them being mud springs and hot sulphur 
streams. These reports come from several sources, and 
indicate the existence of an active voleano. As the 
earthquake shocks in the latter part of February were 
most severe in the direction of the country where the 
voleano is supposed to exist, it is possible that the sub- 
terranean disturbance found vent there. A rancher in 
the Campo country says he was in the desert many 
iniles east of Campo looking after cattle about the time 
of the earthquake. His horse stumbled on the edge of 
a crevice in the earth, some 18inches wide. The rancher 
says the crevice was recently formed, evidently caused 
by the earthquake, and apparently bottomless. In 
many places the surface of the earth was broken. In 
a deep canyon through steep walls of rock, where the 
old Yuma stage road passes to the desert, the road was 
completely blocked by masses of rock which had been 
rolled down on to it. M. Y. B. 

San Diego, Cal., March 12, 1892. 

04 0 
A Florida Phenomenon. 
To the Editor of the Scientific American: 

I arrived here about six weeks ago and have since 
visited on several occasions the most rare and peculiar 
phenomenon. 

There is a prairie within three miles of this place that 
is fifteen miles in length, with an average width of five 
miles. Twelve years ago it filled with water to a depth 
of 8 to 20 feet, varying according to high and low 
ground. 

This water stood undisturbed for this twelve years 
space of time until last August, when it suddenly dis- 
appeared entirely in two days, leaving two small holes 
of water, not exceeding ten acres area, andafew ponds 
here and there of sizes too insignificant to mention. 

The soil here is principally sand underlaid at varying 
depths by very soft sand and limestone. There is some 
flint at great depths. 

Near the location where the water is thought to have 
made its exit the country is literally dotted with deep 
holes, varying from 10 to 40 feet in depth; thesides are 
steep and precipitous. These holes are commonly 
known here as sinks, and are sometimes formed in a 
single night. 

For days after the escape of the water from this 
prairie the stench of putrid fish was intolerable. 

The farmers hauled them off in wagons for fertil- 
izers, 

On the prairie anywhere turtle shells can be seen, 
with here and there the skeleton of some unfortunate 
alligator that has been killed by some marksman or by 
some stray hunter. HARRY BOMFORD. 

Gainesville, Fla., March 8, 1892. 

—_—_—_—_———_~+0 +> 
Californian Agriculture. 
To the Editor of the Scientific American: 

In the ScIENTIFIC AMERICAN for December 26, 1891, 
Mr. J. E. Emerson says that in 1858 agriculture in Cali- 
fornia was but in swaddling clothes. This babe has 
grown amazingly, and is even now a prodigy for which 
maturity promises much. In 1877-78 the wheat acre- 
age in this State was 1,800,000 acres and the yield 
16,000,000 centals. In 1890-91 the acreage had increased 
to 3,300,000 acres, yielding 30,000,000 centals. In 1878 
new wheat at tide water sold for $1.70, and in 1891 for 
$2.0244. More than one-fourth of the entire barley 
crop of the Union is raised in California, the national 
product being over 16,000,000 bushels. The corn crop 
of this State is 5,000,000 bushels. Beans are now a 
California specialty. She leads the world in producing 
lima beans. Last year 50,000 tons were harvested, and 
solid train loads of beans were sent East for consump- 
tion in Boston and elsewhere. The ground is so dry 
that poles are not needed to keep bean vines dry. 
This saves 50 per cent in the cost of production, com- 
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pared with the cost elsewhere. Nine-tenths of the 
bean crop is grown without irrigation. 

The first attempt to make beet sugar in this State 
was at Alvarado, in 1869. In 1888 a second beet sugar 
factory was established at Watsonville, Santa Cruz 
County, and in 1891 a large establishment opened at 
Chino, San Bernardino County. The United States 
government has paid these concerns a bounty of 
$162,000 for one year’s output. The saccharine per- 
centage of California beets is 16 to 17 per cent, while 
the best European beets average 12 to 14 per cent. As 
to the possibilities of sugar beet culture in California, 
Professor Hilgard says there are 190,000 acres in Ala- 
meda and Santa Clara counties well adapted to this 
culture, each acre of which can readily produce 4,000 
pounds of refined sugar. This would give a possible 
production in two counties alone of 760,000,000 pounds. 
The experience at Chino proves that there is a large 
area in the extreme southern part of the State which 
is well adapted to beet culture. California is the larg- 
est contributor to the 62,000,000 pound honey supply of 
this country. From one hive here 600 pounds of honey 
was taken in a single season. Records of 300 or 400 
pounds are not uncommon. Experiments are being 
made in growing tobacco, cotton, ramie, flax, silk, and 
hops. Those who have raised it say that California 
tobacco is equal to any. The production of ramie and 
the manufacture of fiber and fabrics therefrom bids 
fair to become an important industry on this coast. 

San Diego, California. M. Y. BEAcH. 


= a 8 
Leaf-cutting Ants. 
To the Editor of the Scientific American: 

Would you be kind enough to give me a remedy 
against cutting ants? We are troubled a great deal 
by them. They get into our gardens, vineyards, and 
orchards and strip all plants of their leaves. There 
are a great many of them heye, and want to know 
what is the best way to get rid of them. 

Jno. G. KENEDY, 
Alice, Nueces Co., Texas, 

Corpus Christi, Texas, Feb. 29, 1892. 

Reply by Dr. C. V. Riley, Entomologist, Department of 
Agriculture. 
To the Editor of the Scientific American: 

In reply to the letter of your correspondent, Mr. 
John G. Kenedy, I would state that no systematic in- 
vestigation or experiments have hitherto been made as 
to the best of the different remedies against the lear 
cutting ant (Oecodoma fervens), andin view of the seri- 
ous damage constantly caused by these formidable in- 
sects the entomologists of the agricultural experiment 
stations in the Southwest have a good opportunity of 
experimenting on the subject. 

The most important point in the warfare against 
these ants is to discover their nests, which are large 
subterranean structures, extending, in powerful colo- 
nies, from 10 to 15 feet below the surface of the ground 
and having several entrance holes. From the latter 
the ants move after dark along well-defined pathways 
to the orchard or garden they intend toraid. If the 
country be open, it is not a difficult matter to follow up 
the moving columns of the ants with the aid of a lan- 
tern, and thus to discover the nest, although the latter 
is not rarely several hundred feet distant from the tree 
or vine which the ants defoliate. If, however, the nest. 
is in dense shrubbery, itis usually extremely difficult to 
locate it. The nest once discovered, its inhabitantscan 
be exterminated by pouring bisulphide of carbon into 
the entrance holes, say at least one pint in each hole if 
the colony is large. Should there be no bisulphide at 
hand, the application of cyanide of potassium dissolved 
in water may be tried. Pouring kerosene or boiling 
water into the holes, or building large fires over the 
nest, are probably less efficacious remedies, but will, no 
doubt, help to lessen the numbers of the ants, or at 
least to discourage them for a time from further raids. 

During my stay in Texas, in 1879, I witnessed a suc- 
cessful method of protecting a vineyard from the at- 
tacks of the leaf-cutting ant. The vineyard of Mr. 
Kessler, near Columbus, is surrounded by extensive 
and very dense shrubbery, which was full of the ants. 
At first these did great injury, but owing to the nature 
of the ground their nests could not be discovered. Mr. 
Kessler finally fought them in the following way: 
Armed with a lantern and a large bottle containing a 
solution of cyanide of potassium in water, he made 
every evening the circuit of his vineyard. The columns 
of ants moving from the woods toward the vines could 
thus readily be found, and across each of their path- 
ways a strip of about 3 inches in width and 5 inches in 
length was moistened with the cyanide solution. The 
ants never went around the poisoned spot, but always 
attempted to cross it, when they were at once killed by 
the poisonous fumes. This performance was repeated 
night after night, except in very rainy weather, and 
the vineyard effectually protected. C. V. RILEY. 

a 

THE city authorities of Chicago have granted permits 
to the Chicago City Railway Company to use overhead 
trolley wires. This will enable the company to provide 
abundant facilities for the transportation of visitors to 
and from the great exhibition grounds. 
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THE HACKENSACK WATER COMPANY. 
(Continued from first page.) 


The Pennsylvania Railroad Shops. 
A visit to the Pennsylvania Railroad shops at Altoo- 


article in this paper* we gave a somewhat extended ac- | na will repay one who may wish to see industry at 
count of this highly efficient, direct-acting pumping | home, or witness in operation the most improved tools 
engine, one which, by its performances, has fairly | and methods for doing the work of repair of old equip- 
established an era in the history of pumping ma-|ment and the building of new. 


chinery. The cut which we present shows the general 


But when it is said that these shops are strung along 


construction. It isa compound engine, with equaliz-|the tracks for about two miles, it will be understood 
ing cylinders on the outer end of the pumprod. This that a visit of one day is insufficient for any purpose 


. . . ° i 
construction is such as to maintain an almost even. 


water pressure line without the necessity of any air 
reservoir, and also allows the benefit of high expansion 
of steam to be realized. Its general dimensions are as 
follows: High pressure cylinders, 30 inches; low pres- 
sure cylinders, 60 inches; diameter pump rams, 26 
inches ; length of stroke, 4 feet. 

The New Milford pumps can force water into the 
main at a head equivalent to 300 feet above tide 
water. The main reservoir at Weehawken is 180 feet 
above tide water. In daily operation the back pressure 
at New Milford is never less than equivalent to 200 and 
sometimes to 250 feet above tide water. The total 
pumping capacity is 22,000,000 of gallons per day, and 
the two force mains can pass 12,000,000 of gallons per 
day. 

We illustrate the delivery into the main reservoir at 
Weehawken, the water entering through upturned 


except to get a general idea of the vast establishment. 
Several such visits or several days would be needed 
before one could begin to take in details for what they 
are worth. One of the first things to attract my atten- 
tion was the clean condition of the windows of the dif- 
ferent shops and roundhouses. Here, evidently, light 
is regarded as having a money value, for I noticed men 
engaged in cleaning windows that in some shops would 
be considered already unnecessarily clean. The im- 
portance attached here to an abundance of light for 
the workmen was impressed upon me again by hearing 
a criticism made upon a splendidly equipped shop to 
the effect that the traveling cranes did not permit of 
the are lights used for illuminating after dark being 
hung low enough to give the workmen sufficient light. 

Cleanliness and order prevailed generally through- 
out the many departments of the works. The pattern 


store room, though crammed with thousands of pat- 


ranged to facilitate the building of Jocomotives; and 
everything, from the clean windows by day and the 
are lights by night to the handsome lavatories, with 
double rows of porcelain-lined basins and clean brass 
cocks giving warm and cold water, is provided for the 
comfort of the workmen. I happened into the boiler 
shop just asa large boiler was ready to be put upon 
trucks to be taken to the erecting shop, where the 
frames and cylinders of the engine were in position to 
receive it. The traveling crane was moved rapidly into 
position for lifting the boiler, and within two minutes 
after the arrangements were complete for lifting it, 
the boiler had been raised, lowered upon the trucks, 
and was on its way to the erecting shop. It had about 
15,000 feet of track to go over and two switches to 
make, yet, within twenty minutes of the time it had 
been picked up in the boiler shop, I saw it lowered to 
its place between the frames of the locomotive whose 
mainspring of power it was to be. 

My interest in this engine did not stop here. The 
boiler was placed between the frames the last thing 
Monday evening, and the engine was sent to the round- 
house for service the next Monday morning. The 
actual number of working hours the engine was in the 
erecting shop was sixty-one. There were several an- 
noying delays on this particular engine, that consumed 
several more hours than usual. The average time of 
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pipes. It was found some years ago that the water 
was liable to be contaminated by organic matter and a 
growth of alge. Analyses indicated a deficiency of 

. oxygen in the water. The whole difficulty was due 
to vegetable matter, as there is no sewage pollution in 
the drainage area. To cope with this trouble aeration 
under pressure was adopted. Air compressors were set 
up at New Milford, and air was forced into the water in 
the mains at a pressure of 125 pounds to the square 
inch. The main reservoir at Weehawken is also sup- 
plied with aeration pipes, which are shown in the 
drawing, by which the air can be introduced into the 
reservoir whenever required.t The difficulty was at 
once disposed of, and the water is now of a high degree 
of purity. 

At Weehawken is also situated the high pressure ser- 
vice works. This includes a pumping station with two 
two million low duty and one four million high duty 
Worthington pumping engines, supplied with steam 
from six boilers arranged in two batteries. The high 
pressure tower is built of brick, is 25 feet square, 150 
feet high, and has a tank in its top of 150,000 gallons 
capacity. One 10 inch pipe connects the tank with 
the mains, the tank acting merely as a static pressure 
equalizer, not as a reservoir. 

Our thanks are due to Mr. Chas. B. Brush, chief en- 
gineer of the Hackensack Water Co., for courtesies 
extended to us in connection with this article. 

Ce 

For mending a plaster cast, mix scraped celluloid 

chips with chloroform.—Z. H. North, Items. 


* See ScIENTIFIC AMERICAN, Vol. 66, page 134. 
t See ScrgNTIFIC AMERICAN SUPPLEMENT, Nos, 54], 583, 


terns and much in need of space apparently, was in 
perfect order, with every pattern plainly numbered 
and catalogued as carefully as books in a well ordered 
library. 

The laboratory, under Dr. C. B. Dudley’s care, is 
well equipped with appliances for carrying on the wide 
range of tests that are necessary to protect the interests 
of the company in purchases and in solving many 
problems that have a direct bearing on the economy 
of moving traffic. One of the most recent branches of 
inquiry this department has undertaken is an investi- 
gation into the merits of the Holmes ‘‘lubricant bear- 
ing.” This isa composition of graphite reduced toa 
fine powder, freed of all gritty matter, mixed with 
wood pulp and moulded to any desired shape. The 
Committee on Science and the Arts of the Franklin 
Institute recently recommended the inventor of this 
composition to receive the Institute’s highest award, 
the Elliott Cresson gold medal, for the perfecting of a 
bearing “‘ which possesses the requisite hardness to 
withstand the usual pressures, and also to offer a sur- 
face that, without the aid of oil or other lubricants, 
will reduce friction to a minimum.” It has stood pres- 
sures of 50 pounds per square inch, and it is thought at 
Altoona that it may possibly prove serviceable for 
lining guides, crossheads, etc. 

The new Juniata shops at Altoona, devoted to build- 
ing locomotives, and under the charge of Master Me- 
chanic H. D. Gordon, deserve a day’s stay from the 
visitor instead of the half hour I was able to give. 
Here everything, from the automatic stokers in the 
furnace room to the traveling electric cranes that tra~- 
verse the shops from end to end, is supplied and ar- 
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one of these engines in the erecting shop is fifty-nine 
hours. 

Both boiler and erecting shops have electric travel- 
ing cranes that get about with great celerity and that 
appear capable of the nicest adjustment in their move- 
ments. There are two of these in theerecting shop 
and one in the boiler shop. Those in the erecting shop 
are of 35 tons capacity each, and were made by the 
Morgan Engineering Company. The capacity of the 
one in the boiler shop is 15 tons, and was made by 
William Sellers & Co.—WNat. Car. Builder. 

+O io 
Arsenic in Wall Paper. 


Thereport of the State Board of Health relative to 
arsenic in wall paper was submitted to the Massachu- 
setts Legislature on the 10th ult. It was found that, 
of 1,018 samples collected in twenty cities and towns, 
389 contained arsenic in appreciable quantities. About 
3 per cent of the papers manufactured to-day contain 
more than one-tenth of a grain of arsenic per square 
yard, against 30 per cent, approximately, ten years 
ago. Between 60 and 70 per cent of the papers sold 
are free from arsenic, while about 6 per cent con- 
tain more than one-twentieth of a grain per square 


yard. 
—————_++ 0+—____ 


American Cars in England. 

The luxury of American parlor cars has een intro- 
duced lately in England by the Southeastern Railway 
Company. A train having four parlor cars started 
from Charing Cross and traveled to Hastings and hack, 
attracting much attention. The cars were made by the 
Gilbert Manufacturing Company, Troy, N. Y. 
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A DRAW SHELL LIME KILN. 

The consumption of oysters and clams in the city of 
New York is enormous. The waters of the various 
bays and inlets in the vicinity of the great city are 
noted for the superior excellence of these bivalves, for 
which there is here at all times a ready market. The 
mere labor of removing thé empty shells and their sub 
sequent utilization forms a large industry, in which 
hundredsof people with horses and carts are employed. 
This industry embraces the operation of a number of 
lime kilns, in which the refuse shells are reduced to 
that useful product, quicklime, which commands a 
ready sale. Our present illustrations are taken from 
the plant of Murray & Byrne, Jersey City, N. J., op- 
posite New York. Thekilns are egg shaped and made 
of brick, 3 to 4feet in thickness, beinglined inside with 
fire brick. The kilns are 25 feet in depth, 10 feet in 
diameter at the top, down toabout 6 feet at the bottom. 
Each kiln when filled contains about 14 cart loads of 
shells. The kilns are first started with coke fires. A 
layer of shells is first placed on the coke, and then a 
layer of coal dust. This is repeated until the kilns are} 
full. The coke fire at the bottom causes the first 
layer of shells to become red hot. This in turn sets 


a 


TO MOUTHS OF KIANS . 


SECTIONAL VIEWS OF A K4LN SHOWING LAYERS 


fire to the layer of coal dust and up and through the 
next layer of shells, the flames gradually creeping up 
through the different layers until they reach the top. 
The kilns are then drawn off. This is done by pull- 
ing out the iron bars or grate at the bottom or eye of 
kiln. As soon as the bars are drawn out the burnt 
shells drop down, if not obstructed by clinkers, and 
earried away to be slaked. This is done by pouring a 
little water on to the burnt shells, which in a few 
moments turn into powdered lime. Large clinkers 
sometimes prevent the shells frem lowering evenly. 
This is remedied by passing a long iron bar down 
along the sides from the top of the kiln. As soon as 
the burnt shells are lowered, bringing the fire to the 
eye of the kiln, it is again filled up with layers of shells 
and coal dust, going over the same process as before. 
These fires are not allowed to go out only in case of re- 
pair. It requires about 70 hours to burn one kiln of 
shells. This lime is used mostly in purifying gas. It is 
also used in soaps and for fertilizing purposes. The 
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draw kilns are a great improvement over the old way 
of letting out the fires every time they were drawn. 
The new shape allows the kilns to be drawn and re- 
filled with the fires constantly burning. The shells are 
carted up to the top of kilns by means of an inclined 
roadway running along the side of the works. The 
shells are dumped on the platform and shoveled into 
the kilns. The cost of this plant is about $3,000. 


and hold about 35 bushels. Each kiln holds between 
550 to 600 bushels of shells. A cart load of shells weighs 
about 2,240 lb. Each full kiln will pan out about 630 
bushels of slaked lime, or about 210 barrels. The 
shells come mostly from the markets of New YorkCity. 
They are collected by carts. In some places they get 
their shells for nothing, and in others they pay a tri- 
fling sum yearly. The lime sells at 8c. per bushel 
slaked and 15c. unslaked. The purchasers of this lime 
are gas companies, soap manufacturers, and farmers. 
There are about seven firms in New York City and 
Brooklyn, and they turn out from 12,000 to 13,000 bush- 
els daily, or about 4,000,000 to 5,000,000 bushels yearly. 
There is about 1 load of coal or coke dust to every 4 or 
5 loads of shells. The coal or coke dust costs about $1 
per load. Sometimes they get it for nothing. Three 
men can do all the work around three kilns. There is no 
particular distance between the layers of shells, some- 
times about a foot and sometimes less. 
a 
Fixation of Nitrogen by Plants. 

Of the various elements with which it is necessary to 
supply the soil in order to insure its fertility, nitrogen, 
says the Gardeners’ Magazine, is the most costly, and 
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SHELL LIME KILNS NEAR NEW YORK. 


as it forms nearly four-fifths of the air, it is not sur- 
prising the question as to the fixation of free nitrogen 
by plants has long occupied the attention of agricultu- 
ral chemists. Toward the end of the eighteenth cen- 
tury Senneber and Woodhouse expressed the opinion 
that free nitrogen was not assimilated by plants, and 
in this view they were some years later confirmed by 
Saussaure, who from exhaustive experiments concluded 
that nitrogen was obtained from soluble organic mat- 
ter in the soil and ammonia in the atmosphere. Bous- 
singault, who began to investigate the matter in 1837, 
continued his investigations for a period of twenty 
years, with the result that he arrived at the conclusion 
that vlant* do not assimilate free nitrogen. On the 
other hand, Ville believed, from the results of his ex- 
periments made during 1849 and three following years, 
that plants are able to assimilate free nitrogen, and he 
was confirmed in his belief by a repetition of his ex- 
periments in 1855 under the direction of a committee 
consisting of the leading French chemists of that 
day. In 1857, experiments were commenced by Messrs. 
Lawes, Gilbert, and Pugh, at Rothamsted, and con- 
tinued for several years, with the result, as stated in 
the ‘memoir contributed to the Transactions of the 
Royal Society in 1860, that they arrived at conclusions | 
which fully supported the conclusions of Boussingault. 
Of late years renewed interest has been evinced in 


the subject, and of the recent experiments those of 


they show that, although the higher plants may not 
directly utilize free nitrogen, some of them may acquire 
nitrogen brought into combination under the influence 
of lower organisms. The results were regarded by Sir 
James Lawes and Dr. Gilbert as of such far-reaching 
importance, in their bearing on the admittedly unsolved 
problem of the source of the whole of the nitrogen of 
leguminous crops, that they decided to again take up 
the question. Accordingly, experiments were com- 
menced at Rothamsted, and are still in progress, and 
the report contributed to the current issue of the 
Journal of the Royal Agricultural Society by these 
eminent investigators is of great importance. In their 
able paper entitled ‘‘The Sources of the Nitrogen of 
our Leguminous Crops” they adduce a large mass of 
evidence as to the manner beans, peas, clovers, and 
other leguminous crops obtain nitrogen from the air. 
Upon the roots of these plants wart-like nodules are 
formed, and these nodules are the dwelling places of 
certain lov ly organisms, or microbes, which have the 
property, not possessed by the higher plants, of taking 
up the nitrogen from the air within the soil, and of 
presenting it to the higher plant in such a form that 
the latter can assimilate it. The microbes are not re- 


garded as strictly parasites upon the roots of the 
Leguminose, because they are serviceable to those cul- 
tivated plants ; hence the association of the two is de- 
scribed by the name symbiosis, or a living together. 
From the newly recognized source of the nitrogen of 
our leguminous crops it is possible that results of great 
practical importance may be obtained. 
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Weeds Wanted for the World’s Columbian 
Exposition. 

Almost everybody wants to get rid of weeds, but 
here is a man who makes a strong appeal to be sup- 
plied with them. It is the botanist, Prof. Byron D. 
Halsted, of the New Jersey Agricultural Experiment 
Station, New Brunswick, N. J. 

He says: ‘‘In order that the exhibition of weeds at 
the, World’s Columbian Exposition may be large, and 
representative of all sections of the country, the under- 
signed (having this feature in charge) respectfully asks 
for specimens of the worst weeds from all States and 
Territories. 

“The collecting must all be done during the present 
season, and the specimens sent in for mounting, labei- 
ing, etc., by December 1, 1892.” 
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CANADA has been given 68,471 square feet of space 
in the various buildings, exclusive of space yet to be 


The carts used are larger than the common cart, | Hellriegel and Wilforth are the most important, as| granted in the agriculture and live stock departments, 
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A Talk with Edison. 

In the New York World of January 17 appeared a 
long interview with Edison. Although written in the 
extravagant style which characterizes the daily news- 
paper allusions to this inventor and his achievements, 
portions of the article are very interesting. For in- 
stance, Mr. Edison was asked how electricity could be 
called into service in case of a war with Chile. 

“That,” said he, ‘‘I want to talk about. It is trueI 
have invented an electric torpedo, the Sims-Edison tor- 
pedo, which we have sold out tothe Armstrong Gun 
Company. Itisavery finething. It is put on a wire, 
as of course you understand, and moved by electricity. 
It can be run out two miles ahead of a man-of-war’s 
bow and kept at that distance ready to blow up any- 
thing in reach. It is a very pretty and destructive toy. 
But it is not in that kind of thing that I take pride. 
What I want to see is some foreign nation coming to 
this country to attack us on our own ground. 

“That is what I want to see, and I think that elec- 
tricity will play such a part in war when that time 
comes it shall make gunpowder and dynamite go sit in 
humble obscurity with the obsolete flint arrowhead 
and call him brother. Every electrician, when that 
time comes, will have his plan for making the life of 
his enemy electrically uncomfortable. Hereisone item 
of defense which I have in mind. 

“Tt is simple as ABC. I have never spoken or 
written about it before. With twenty-five men in a fort 
I can make that fort absolutely impregnable so far as 
an assault is concerned, and I should only need twenty- 
five men in the fort to doit. This is not guesswork, 
but a matter of absolutely scientifiecertainty. In fact, 
twenty-five men would be a very liberal garrison. Some 
years ago, when the wires loaded with heavy electric 
charges began to go up everywhere, I predicted that 
there would be danger of the firemen receiving deadly 
shock by the electricity ranning down the streams of 
water which might cross the wires. The insurance 
people laughed at the idea. ButI tried it ona cat, 
and the cat and I found my theory to be true. That 
is to say I did, and the cat found it out if: there is 
another world for cats. He never knew anything 
about it in this world. 

In each fort I would put an alternating machine of 
20,000 volts capacity. One wire would be grounded. A 
man would govern a stream of water of about four 
hundred pounds’ pressure to the square inch, with 
which the 20,000 volts alternating current could be con- 
nected. The man would simply move this stream of 
water back and forth with his hand, playing on the 
enemy as they advanced and mowing them down with 
absolute precision. Every man touched by the water 
would complete the circuit, get the force of the alter- 
nating current, and never know what had happened to 
him. The men trying to take a fort by assault, though 
they might come by tens of thousands against aj hand- 
ful, would be cut to the ground beyond any hope of es- 
eape. Foreign soldiers undertaking to whip America 
could walk around any such fort as mine, but they 
never could go through it. It would not be necessary 
to deal out absolute death unless the operator felt like 
it. He could modify the current gently, soas simply to 
stun everybody, then walk outside his fort, pick up the 
stunned generals and others worth keeping for ransom 
or exchange, make prisoners also of the others if con- 
venient, or if not convenient turn on the full force of 
the current, play the hose once more, and send them 
to the happy hunting grounds for good.” 

The picture raised by Mr. Edison is certainly a most 
beautiful and attractive one. It is nice to think of all 
the fine descriptive matter that could be written. Such 
a fort and such a warfare as Mr. Edison has planned 
would make old-fashioned generals and M. Detaille, of 
battle scene fame, turn in their graves. We should 
have infantry moving on forts at a quickstep, dressed 
all in rubber, with chilled glass soles to their shoes and 
non-conductor handles to their swords and guns, 
Generals would look much funnier than a picture from 
Punch, charging at the head of their armies riding on 
horses shod with rubber arctics, the generals them- 
selves carrying large rubber umbrellas, with gutta- 
percha handles, over their heads. 

The world owes a great deal to Mr. Edison for the 
things he invents, and for the ease with which he gets 
out of the commonplace and makes life worth living. 
This fact was pointed out to Mr. Edison, and then this 
question was put to him: 

“The world owes you a great deal. How much has 
it paid you for the work you have done ?” 

Mr. Edison laughed. 

“Oh, I don’t know,” said he. ‘Probably as much 
as the world thought it was worth.” 

‘*Mr. Edison, some people think you have made un- 
told millions. Incidentally they are glad’if you have. 
Others say you have not made much ofanything. That 
most of. the money your inventions produce goes to 
make other gentlemen fat and happy. Could you take 
the trouble to go carefully with me over all your inven- 
tions, make an estimate of the amount of money which 
they produce, and give me some idea as to what share 
you got out of that wealth ?” 

Mr. Edison thought he could. First he wrote down 


the following list of his inventions, which, as he said, | 
were his commercial inventions; that is to say, thosé 
which by returning a profit had proved their own suc- 
cess. 

As he made the list he made comments on the various 
inventions, and that list is interesting, because, written 
in his own handwriting, it gives his own estimate of 
his personal share in the various electrical inventions 
with which his name is connected. 

District Telegraph.—‘‘ Of that I am one-half in- 
ventor.” 

Quadruplex System of Telegraphy.—‘“‘ That is my in- 
vention.” 

Stock Ticker.—‘‘ Of that I am one-half inventor.” 

Telephone.—‘‘ One-half my invention.” 

Electric Pen and Mimeograph.—“ My invention.” 

Incandescent Lighting System.—‘‘ My invention.” 

Electric Railroad.—‘“‘I am one of the inventors of 
that.” 

Phonograph—‘ My invention.” 

“The district messenger service is in use in 600 cities 
and towns in the United States. The investment 
amountsto about $4,800,000, paying about 5 per cent. 
The system employs about thirty thousand persons, 
averaging $1 a day salary. 

“The quadruplex system of telegraphy is in use on 
72,000 miles of Western Union wire. Eleven years ago 
the Western Union reports stated that the quadruplex 
system saved $560,000 in interest and repairs. Inas- 
much as every mile of wire actually built does the work 
of four miles of wire, the quadruplex system represents 
216,000 miles of phantom wire, worth $10,800,000. 

‘“On these $10,000,000 worth of wires there is no re- 
pairing to be done. The value of those phantom wires 
is, therefore, represented by a saving of $860,000 in re- 
pairs at $4 a mile annually, besides the interest on the 
$10,800,000 which it would have taken to build them. 
Three thousand men work on my duplex instruments.” 

“Mr. Edison, how many millions do you make out 
of the millions which that invention of yours cre- 
ates ?” 

‘Not many. I sold the system to the Western Union 
sixteen years ago for $30,000, and spent the whole of it 
in experimenting in trying to make a wire carry six 
messages instead of four. I didn’t succeed. So that 
financially I am worse off than I would have been had 
I never invented the quadruplex system.” 

“How about the stock ticker ?” 

“That employs about five hundred men at work and 
represents an investment of $8,000,000, paying about 5 
per cent a year. From that invention I have received 
at different times $50,000. I spent $60,000 in getting 
the thing up. That again was a loss.” 

“Now for the telephone, Mr. Edison. Everybody 
supposes that you and Prof. Bell have millions stowed 
away, made on your telephone inventions.” 

‘Bell invented the receiver. Thatis the end of the 
telephone which you put to your ear. He was trying 
to use that simultaneously as a transmitter, but could 
not make itgo. The thing, therefore, did not pay. I 
invented the carbon transmitter, which made the tele- 
phone a financial success by making it commercially 
available. Here are the financial figures on the tele- 
phone, which really stagger me now that I come to 
look them up. Throughout the world there are atleast 
one million telephones in use. They pay $50,000,000 a 
year rental. Theyrepresent an actual investment of 
$100,000,000 at least, capitalized at twice that sum, and 
paying about $10,000,000 a year profit. That in- 
vention of mine was a very good thing for the girls, 
which is a gratifying thought. It employs 20,000 peo- 
ple, mostly young women. I got for the telephone 
about $102,000 inall. Taking out what I expended in 
experiments I probably realized $25,000 in clear profit. 
Bell made about half a million. Many people imagine 
that he made an enormous fortune, but he didn’t. It 
was his father-inlaw who made a vast fortune by get- 
ting control of much stock. 

‘My electric pen and mimeograph duplicating appa- 
ratus is used very largely here and in Europe. Three 
hundred men make a living out of it. The profits on 
that are not large. 

““My incandescent light system is the most satisfac- 
tory to contemplate as regards the employment it gives 
to great numbers of men. Throughout the world 
36,000 men making a living out of thatinvention. In 
my shops at Schenectady I employ 3,800 hands; at my 
Harrison lamp works, 1,000; in the New York works, 
150. About four million lightsare burning. These rep- 
resent an investment of cold cash of a hundred millions. 
I can count up eighty-seven millions. In addition to 
that customers have paid twelve millions more for the 
installation of wires. The thing is capitalized, taking 
all of the companies together, at about two hundred 
millions, paying from 4 to 20 per cent a year. My pa- 
tents on incandescent lights netted me about $140,000. 
I spent about $400,000 in experimenting. 

‘‘The electric railway is, of course, not such a big 
enterprise. I built the first in the United States at 
Menlo Park in 1879. It was three miles long, and on it 
I obtained a speed of forty miles an hour. I sold it out 
long ago. I did not get my money back on it. 

“The phonograph is a new thing. It will take four 
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or five years to pioneer it. It will be greater than the 
telephone. To pioneer a thing is to get it on its feet. 
It took twelve years to pioneer the typewriter. Yes, I 
might invent an electric typewriter, a noiseless one, but 
the thing is not pressing, as it is in very good condition 
now. I have sold the phonograph out, but about that 
there is a complicated story, which need not be told. I 
have made no money out of it, but there is one thing 
which I am now working on out of which I shall make 
money, and of which nobody can get any share except 
the boys here who own the thing withme. Thatisthe 
magnetic concentration of iron ore. It is the latest 
commercial thing I have got up. I have a mill at 
Ogden, N. J., with a capacity of 2,000 tons in twenty 
hours. This is the idea briefly. Iron ore is not Bes- 
semer ore unless it contains as little as a fifty 
thousandth part of one per cent of phosphorus. If it 
has more phosphorus than that, it is brittle and cannot 
be used for making Bessemer steel. We are obliged 
for our Eastern manufacturing interests to import Bes- 
semer ore from Algiers, Cuba, Spain, etc., as the 
freight from Michigan is too expensive. We import 
about 1,600,000 tons per year. New Jersey contains the 
largest strip or area of primal rock containing ore in 
the United States. There is probably more ore in this 
State in the primal rock than in all the rest of the 
States put together. The magnetic concentration of 
that ore would produce enough to supply the United 
States for centuries. The process of concentration— 
that is, of extracting magnetically the small particles 
of ore from the rock in which it is scattered—makes it 
Bessemer ore of the highest quality by destroying the 
phosphorus in it. I have been for three years leasing 
all the available deposits of ore in New Jersey. Ihave 
secured eighteen square miles of mineralized rock now. 
This will be for me a regular Standard Oil enterprise. 
In six or eight years I shall take out ten or twelve mil- 
lion dollars’ worth of ore a year, ata profit of about 
three millions a year clear. I have nowin contempla- 
tion eight mills. 

“From my various patents, so far as the patents 
themselves go, I have stood an actual loss in experi- 
menting and in lawsuits of $600,000. Ishould be better 
off if I had not taken out any patents. I do not mean 
to say that I am a pauper, as you might think from my 
talk. But my money has not been made out of patents, 
or out of any protection that the Patent Office has 
given me. I have made it all out of manufacturing, 
and I have made quite enough to pay for my experi- 
ments and to get a good living, which is all that I care 
about.” , 

“Mr. Edison, Chauncey Depew in his speech at the 
World’s Fair dinner commented on the fact that 
whereas in the exposition in Philadelphia there were 
only a few overhead wires to tell the tale of electrical 
inventions, the Chicago exposition will contain a build- 
ing of great size, devoted exclusively to the progress of 
electricity, and filled with machines, nearly all of them 
the work of one man. If you were to try, regardless of 
space, how big an exposition of your own work do you 
think you could get up? How many machines have 
you worked on in your life?” 

“Well, it would be hard to say. I have worked on 
as many as forty machines at one time. Anexhibition 
of all the machines that I have worked at and experi- 
mented on, if I had kept them, would cover about 
twenty-five acres.” 

0 
Silver. 

If silver keeps on the down grade in price, some 
more of the big mines of Butte, Montana, will have to 
cease operations. The Clear Grit and Black Rock 
closed recently. The Granite Mountain, of Montana, 
and the Ontario, of Utah, are two of the great silver 
mines of the country which can keep on some time 
longer, but few others can. 

The outlook for silver at this session of Congress 
does not appear to be very good, and its friends are 
not so hopeful as before the session commenced. 

The gradual drop in the price of silver is very dis- 
couraging to the miners in the silver camps. As there 
are more silver mining camps than gold, this greatly 
affects the mining industry. In some of the big camps 
work is bound to give out for the men unless there is a 
change for the better shortly. Not only must those 
mines now opened curtail operations, but new ones 
will not be developed until the prospects are better 
than at present. Ores of gold, copper, and lead will 
be more in demand for awhile until the silver question 
is settled. It is most unfortunate that it should have 
got into politics —Min. and Sci. Press. 

8 

SoDA-SALTPETER, NaNO,, is found in extensive de- 
posits of thicknesses ranging from 0°3 to 1°5 m., and 30 
miles long, in the middle part of the rainless west coast 
of South America, principally in the south of Peru and 
north of Chile. According to these principal mining 
places it is in commerce called Chile or Peruvian salt- 
peter. The saline masses there deposited consist in 
pure, dry, and hard saltpeter, lying almost bare and 
immediately under the surface. Itissupposed that the 
beds have been formed of rotting seaweeds in presence 
of sea salt. 
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The Decomposition of Water, 


Lord Rayleigh, delivering a lecture at the Royal In- 
stitution on the decomposition of water, recently, 
explained the latest methods of doing so by experi- 
ments. He said, in order to form water, it was neces- 
sary to take two volumes of oxygen to one of hydrogen. 
From that point of view the constitution of water was 
perfectly well known. But there was also the question 
of the relative weights of the two bodies, and how far 
the ratio of two to.one really represented in the matter 
of volume the facts of the case. If the ratio in volumes 
were always the same, the question of weight would be 
thesameas that of the relative densities of the two gases. 
In round numbers the weight of oxygen was sixteen 
times that of hydrogen. According to Prout’s law, 
these ratios were always represented by some exact 
multiple. Thus, if hydrogen was taken as the unit, 
oxygen would be 16 and carbon 12. The question of 
atomic weights and relative densities was primarily 
experimental, but there was great danger of twisting 
data so as to meet the requirements ofa preconceived 
idea. The investigations of chemists with respect to 
hydrogen and oxygen had varied, but not within great 
limits. In 1842, Dumas thought that the weight of 
oxygen was 15°96 times that of hydrogen, and Regnault, 
in 1845, came to the same conclusion. It was, of course, 
not improbable that this slight deflection from the 
exact number 16 arose from error of calculation. Fora 
long time this question slumbered, and it was not for 
forty years that attention was again directed to it. He 
had himself, in 1888, arrived at the conclusion that the 
right proportion was 15°884 to one; and other chemists, 
both in Europe and America, had published the results 
of their inquiry, which all gave figures between 15-7 
and 15°9. The real difficulty arose from the extraordin- 
ary lightness of hydrogen, which was only 7; as heavy 
as the air. The glass in which the weighing was done 
might be 200 grammes, while the hydrogen contained 
therein was only 7; of a gramme. Our brass and plati- 
num weights were accurate enough to record infinitesi- 
mal weights; but that was not the crux. The atmo- 
spheric conditions might cause a greater disturbance 
than the weight of the hydrogen. To meet this diffi- 
culty Regnault had devised a method of weighing two 
glass vessels as similar to each other as possible against 
each other, so that each would be affected in like 
manner by any sudden change of external conditions. 
The effect of moisture or changes of barometric or 
thermometric conditions might be very different as 
between platinum weights and glass; but with two 
glass vessels constructed precisely alike the difficulty 
was eliminated. Lord Rayleigh then explained and 
illustrated the decomposition of water and the desicca- 
tion of the hydrogen so as to make it absolutely free 
both from oxygen and moisture, which was effected 
by means of passing it through phosphoric anhydride. 

+8 i 
The Invention of the Submarine Armor, 

In an article on the history of the mechanical arts 
published in Za Nature of December 5, 1891 (repro- 
duced in ScrENTIFIC AMERICAN SUPPLEMENT, No. 
837, page 18368), one of the most striking figures, says 
Mr. Berthelot, of the Institute of France, is the one 
relative to the submarine armor, and which shows 
that this existed as far back as the beginning of the 
fifteenth century. ‘‘ Having sincefound various new 
data upon this subject,” says Mr. Berthelot, ‘‘it seems 
well to me to reproduce them briefly.” 

The idea of supplying air to divers submerged in 
water is very ancient. Inthe Problems attributed to 
Aristotle (section xxxii., § 5), we read the following 
passage : 

“When an inverted vessel is let down to divers, it 
facilitates their respiration. The vessel does not fill 
with water, but retains the air. Moreover, it is 
only through force that it is made to descend in the 
water, for the vessel is kept perfectly upright, and, 
however slightly it be inclined, the water rushes into 
it.” 

Many attempts must have been made in the course 
of time to supply air to divers, although no trace of 
them has been pointed out up to the present. The ap- 
paratus figured in the memoir of Munich is the most 
ancient one known, but the tradition of the subma- 
rine armor starting from the fifteenth century is at- 
tested in an uninterrupted manner by authentic docu- 
ments. In certain editions of Vegetius, such as those 
of 1532 and 1553 (both of Paris), we see, on pages 106-107, 
176-177, and 180-181, figures of armored and ordinary 
divers, like those of the MSS. presently to be men- 
tioned, and of which they appear to be the prototypes. 
In consequence of a singular error, some persons have 
attributed these figures to Vegetius himself, who says 
nota word about them. They are really the work of 
the editors of thesixteenth century, as the aspect alone 
of the persons shows at a glance. Mr. Berthelot has 
found similar figuresin the French MS. No. 14,727 of 
the National Library, written in the first half of the 
seventeenth century, and which was the note book of 
a French engineer. On the recto of the fifth, last but 
one folio, we see a diver with his costume and his air 
tube alongside of a large reservoir designed to supply 
him with the air necessary for his respiration. On the 


verso there is another figure of a diver entirely analo- 
gous to that of the Munich MS8.; and, alongside, a man 
provided with a:‘sort of swimming belt. On the folio 
following, there is a naked man under water breathing 
the air contained in a bladder, or rather a leathern 
bottle. This represents a much more primitive type, 
and one analogous to that of the Problems of Aristotle. 
Thearmor of the diver was partly of leather and capa- 
ble of being inflated, so as to perform the role of 
swimming belts, as appears from the figures found near 
the middle of MS. No. 14,727, and which are like those 
of the Munich MS., but accompanied with an explana- 
tery legend: ‘‘ Various kinds of leather belts, which are 
to be inflated with air in order to cross a river.” Be- 
neath, there is an inflated leather bottle designed to be 
affixed thereto.—La Nature. 
————~+ 0 + 
CHARLES J. VAN DEPOELE. 

This eminent electrician and inventor died at his 
home, Lynn, Mass., March 18. For the accompanying 
portrait, reproduced from the last photograph for 
which Mr. Van Depoele sat, and for the following de- 
tails we are indebted to the Hlectrical Review. 

The deceased was born in Lichtewelde, Belgium, 
April 27, 1846. When but a boy the first telegraph line 
was put through near his birthplace, and from watch- 
ing the operations he became much interested. With 
what little money he could get by running errands and 
doing odd jobs for the neighbors he bought himself a 
couple of battery cells and some instruments, and from 
that time was constantly experimenting. At one time 
he had a battery of over 100 cells, which, owing to the 
opposition of his father, who looked upon electricity as 
nonsense, he was compelled to hide in a loft in the 
house in which he lived, and there, on his father mov- 
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ing to another place, they were left. He continued his 
experiments, spending every spare moment he had in 
that way, and every cent that he could get went to buy 
apparatus. 

When about 15 or 16 years of age his father appren- 
ticed him to a church furniture and fancy wood carver 
in Paris, where he soon became master of the trade, 
devoting his evenings and oftentimes sitting up until 
daylight experimenting. He continued in this busi- 
ness until, in 1871, he came to this country and settled 
in Detroit, Mich., where he started a shop of his own, 
being at the head of 200 hands at one time. 

His father, who had followed him here, and, his 
many friends objected to his persistent experimenting 
and wasting of money, as they were pleased to call it, 
and met to have him sign papers agreeing to give up 
his experiments altogether. The meeting had just 
an opposite effect, and young Van Depoele swore that 
from that time on he would devote the whole of his 
time and money to the study of electricity. Accord- 
ingly, he placed his father at the head of his shop and, 
building a little place of his own near his residence, 
worked altogether at developing his ideas. Becoming 
interested in the electric light about that time, he 
constructed a dynamo, and in 1880, after moving to 
Chicago, formed the Van Depoele Electric Light Com- 
pany, with A. K. Stiles at its head. The following 
summer he lighted some of the streets in Chicago 
gratis, and soon the company made and carried out 
numerous contracts. 

As soon as this company was fairly started he began 
advocating the idea of running railways by electricity, 
contrary to Mr. Stiles’ wishes, who thought nothing 
would come of it. Van Depoele was undaunted, and 
in 1883 he obtained Mr. Stiles’ consent to put up a 
short exhibition railway in Chicago. Seeing the suc- 


In 1884 he constructed a conduit road at the Toronto 
(Ont.) Exposition, followed in 1885 by the overhead 
system in the same place. 

During the next three years he was busy developing 
the electric railway, taking out many patents and 
building several railways in Toronto, Ont., South 
Bend, Ind., Minneapolis, Minn., and other places. In 
1888 the Thomson-Houston Company, of Lynn, ob- 
serving the success of his railway, bought out all of 
his railway patents, and in March of. that year he came 
on to Lynn and was connected with the company ever 
since as electrician and inventor. 

It wasalso by his untiring efforts that the electric 
percussion drill was brought to its present state of per- 
fection, he having begun his experiments in that field 
as far back as 1882. Thinking that electricity could be 
used in the exploitation of mines, he talked with Mr. 
Stiles about the matter. Mr. Stiles immediately offered 
him money to carry on experiments, and’ he soon 
evolved a drill. Two were manufactured by the Thorn 
Wire Hedge Company, of Chicago, and experimented 
with in the company’s shops. They were powerful 
enough to knock to pieces some very large stones on 
which they were used. Much encouraged, he con- 
tinued his work, taking out numbers of patents and 
developing and improving the machines, until now the 
result of his exertions is seen in the mining drills, 
pumps, hoists, etc, of the Thomson-Van Depoele 
Electric Mining Company, whose patents were lately 
bought out by the Thomson-Houston Electric Com- 
pany. Though much interested in all branches of 
electricity, it is the electric railway and electrical re- 
ciprocating devices that owe most to him. At the 
time of his death he was developing and improving his 
apparatus in the latter field. 

a 
Impeding Patent Office Business, 

The many ways in which the business of the Patent 
Office is being constantly retarded by the insufficient 
appropriations of the government for the proper main- 
tenance of the work of this bureau has been a matter 
of frequent comment for several vears. With the 
growth of the business of the office there has been no 
adequate preparation for its natural expansion, and 
the Commissioner has just been obliged to issue a 


| brief official notice to the effect that ‘‘in consequence 
of want of room for the proper storage and arrange- 


ment of printed copies of patents, it will be impossible 


\to fill orders in current issues until additional room is 


provided by the proper authorities.” 

Those who are now obtaining patents from week to 
week are likely, therefore, to have some trouble in ob- 
taining duplicate copies of any patents issued after 
March 8, and may in some instances be subjected to 
annoying delays, although copies of issues of an earlier 
date are obtainable as usual. Congress has failed from 
year to year to provide room for this rapidly growing, 
money earning institution. Its examiners and clerks 
are packed into rooms so small they can hardly 
breathe, and its immense mass of valuable records are 
stacked up on triple rows of pine shelves in the corri- 
dors, where moth and dust may easily corrupt and 
where a fire may break out if thieves do not break in. 
Now even this space is exhausted, and copies of pat- 
ents now being issued cannot be stored, so that copies 
can only be obtained with difficulty and delay. It is 
certainly high time that some measure of effective re- 
lief was provided. 

0 
To Make Wax Sheets, 

Ihave used the following plan for the last fifteen 
years: After the wax is properly cleaned, get four 
pieces of glass cut the width you want to have your 
sheets and about ten inches long. Any deep vessel, 
such as a dinner pail or an old oyster can, will serve 
to melt the wax. Put the pieces of glass in a pail of 
cold water;"when the wax is melted, take two pieces of 
the glass, one in each hand, and dip alternately, one 
cooling while you dip the other (about three or four 
dips is sufficient), then drop into thecold water. Let 
these two remain till you dip the other two in the 
same manner. By trimming the edges off the glass 
with a knife, the sheets will drop off themselves. Ifthe 
wax is kept too hot, the sheets will be too thin; if too 
cold, they will be lumpy and thick. Near the setting or 
cooling pointis the propertemperature. A tablespoon- 
ful of Venice turpentine to three or four pounds of wax 
will toughen it. This should be evaporated to dry- 
ness like resin. It can sometimes be obtained in drug 
stores in this form. It will answer the purpose even 
if used thin, but the thicker it is the tougher will be 
the wax sheets.—Dr. Beacock, Dom. Dent. Jour. 

ee 
Double Carbon Lamps. 

On March 1 the Brush Electric Light Company scored 
an important victory in court. Inits suit against the 
United States Electric Lighting Company, asking for 
an injunction restraining the latter company from 
using the double carbon lamp, which was patented by 
Charles Brush, September 2, 1879, the court granted a 
perpetual injunction, and ordered that testimony be 


cess of this, Mr. Stiles became enthusiastic, and from| taken of the amount due the Brush Company for in- 


that time on offered no opposition. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


Car CouPpiine. — Lewis 8. Riggs, 
Selma, Ala. This invertion provides a simple and 
light construction to substitute for the usual drawhead, 
when the latter is broken or disabled. It consists of a 
jaw bolt having a shank adapted for insertion through 
openings in the frame plates, and having at its front 
end jaws with an intermediate slot to receive a link, 
the device being light and inexpensive and suitable for 
convenient carriage in the caboose. If two meeting 
drawheads become disabled, a jaw bolt can be substi- 
tuted for each, the substitution being quickly effected, 
and the device forming an efficient temporary coupling. 


Car Coupiine. — Arthur Parkinson, 
Vian, Indian Territory. This coupling comprises a 
forked drawhead, in one member of which a toothed 
wheel is pivoted to project into the central opening of 
the drawhead, a spring-pressed pawl pivoted in the 
drawhead engaging the toothed wheel, while there is a 
levermechanism for turning the pawl against the spring. 
The mechanism is extremely simple, two drawheads 
coming together necessarily coupling automatically, 
while the uncoupling is effected by simply turning a 
crank, without danger to the brakeman. The device 

“may, if necessary, be used with the old fashioned 
coupling. 


Car Couptine. — James R. William- 
son, Fancy Bluff, Ga. A slotted pin is mounted in the 
drawhead of this coupling, which has a recess 1n its top, 
a lever pivoted in the drawhead extending through the 
pin, while a forked bar mounted on the drawhead has 
one end extending downward through the recess, there 
being a roller mounted iu the bar beneath the lever, 
and means for lifting the bar. The common link is 
used, and the link-lifting and guiding attachments em- 
ployed may he easily applied toa common coupling. 
By this coupling the cars may be automatically coupled, 
and may be uncoupled from any convenient point upon 
acar, while means are provided for guiding a link so 
that it will readily enter an opposing coupling. 


Car BRAKE. — John Morrow, New 
York City. Toothed wheels are secured on the car 
axles, and the brakes, between opposing toothed 
wheels, are provided with sliding shoes, there being a 
rocking mechanism connected with the brakes anda 
shifting mechanism with the brake shoes. The inven- 
tion isan improvement on a former patented invention 
of the same inventor, whereby the brake may be con- 
trolled from the engine, and expeditiously applied to 
cause a quick and close pressure of the shoe on the 
wheels, the wheels also being quickly forced, after the 
brake is applied, to turn a limited direction tie reverse 
of their forward movement, giving to the wheels during 
the act of braking a rolling motion upon the track ina 
direction opposite that in which the train is traveling. 


Car BRAKE. — William T. Rickman, 
Fern Bank, Ala. This is an automatic brake in which 
the brake mechanism is put in operative position by the 
pressure of the preceding car upon the drawbar. Certain 
details of mechanismare also arranged to be operated 
by the car axle to automatically throw the brake 
mechanism out of operative position when the car is 
backed, and which will be shifted to allow for auto- 
matic operation when the car is again moved in a 
forward direction. This mechanism is designed to be 
cheap and simple in its construction, and effective anu 
positive in its operation. 


Car HEATING DEvicE.—Hugo New- 
man, New York City. This invention provides 
a mechanism of simple and inexpensive construc- 
tion, designed to generate heat hy means of friction in 
sufficient quantities to warm the car, the mechanism 
being operated from theaxle. The apparatus consists of 
parallel plates of metal between which piston heads are 
held to slide in positive engagement with the plates, the 
piston heads being provided with cushions of rubber or 
like material adapted for engagement with the metal 
plates, there being a mechanism for reciprocating all 
the heads simultaneousiy. The rubber caps are treated 
with amalgam, 80 that they will not wear rapidly, and 
in street cars one of these mechanisms is designed to be 
placed under each line of side seats. 


CoMBINED FrRoG AND SWITCH. — 
David Horrie, Antigo, Wis. This is an improvement 
on a former patented invention of the same inventor, in 
that class of railroad frogs in which a swinging rail is 
employed adapted to align with the main track and an 
intersecting side track. The swing rail frog and the 
shifting rails of an adjacent switch are provided with 
operating mechanism to be actuated by a locomotive or 
cars moving on the main track or siding, to automati- 
cally adjust the swing rail of the frog and the laterally 
movable rails of the connected switch in alignment with 
either a main track or a side track. 


TANK FEEDER. — Merritt Burt and 
John W. Skilton, Jacksonville, Fla. The trains moving 
on a railroad are, by this improvement, utilized to 
directly and positively raise water and automatically 
discharge it into the track tank. A frame over a 
reservoir supports a track tank and an elevated guide 
pulley for a hoisting rope by which the bucket is raised. 
The bucket is h'ld in elevated position by a detent 
mechanism, and its descent is regulated by a brake, the 
pulling rope being connected with the cars moving in 
either direction to elevate the bucket. The bucket has 
alnteral discharge opening near its bottom, the valve 
controlling which is automatically opened when the 
bucket reaches its uppermost position. 


Electrical. 


Contact MAKER. — Daniel Draper, 
Hastings-on-Hudson, N. Y. This is a positive device 
for use in clocks, meteorological instruments and 
similar purposes in which positive electrical impulses 
are automatically sent at intervals, An armature is at- 
tached to the contact-making arm and a magnet ar- 
ranged in such relation to the arm as to engage the 
armature and hold the contact arm down against the 
contact point with sufficient force to prevent it from 
vibrating, 60 as to produce more than one contact with 
the point, 


Mechanical Appliances, 


Stop Morion Device. — Richard 
Whitaker, New Brunswick, N. J. This device is de- 
signed more particularly to stop the rotative movement 
of a driving shaft in crank presses, etc., the construc- 
tion being simple, and affording means to quickly 
arrest motion in a machine and start it instantly when 
required. The driving shaft is mounted ina frame, 
and there is a loose pulley on the shaft, while a longi- 
tudinally locking bolt carried by the shaft is adapted to 
engagethe pulley, an abutment being also carried by 
the shaft, a spring between the bolt and abutment, and 
a spring-pressed wedge-shaped bar adapted to engage 
the locking bolt and disengage it from the pulley. 


PHOSPHATE ROCK SEPARATOR.— 
George W. Veronee, Ten Mile Hill, S.C. This isan 
improvement in rock catchers to be used with the 
common cylinder washers employed to wash and clean 
phosphate rock and ores, the catcher causing the mud, 
fine rock and trash to be quickly separated and deliver- 
ing the rock to the washer. Combined with the washer 
and its feed screw is the perforated cylindrical catcher, 
secured to the lower end of the washer, the catcher 
having a perforated end flange and inwardly projecting 
curved and perforated flanges arranged to deliver upon 
the feed screw. 


QUILLING MAcHINE. — Herbert G. 
Pounds, New York City. This invention provides a 
doubling attachment for quilling machines especially 
adapted for use in quilling silk. 1t isa simple form of 
quiller, doing away entirely with the ordinary doub. 
ling machine and doubling bobbins, winding and 
doubling the silk directly from the winding bobbins, 
and in a perfectly even manner, and when a bobbin is 
emptied or a thread broken it immediately stops the 
spindle. The attachment consists of a frame pivoted 
in supporting brackets, adjustable balance weights held 
on its under side, a series of tension hooks pivoted on 
the frame pivot and extending above the front end of 
the frame, an arm being secured to the rear end of the 
frame and adapted tc connect with a spindle stop 
motion. 


TooL HANDLE. — Wallace L. Smith, 
Richburg, N. Y. The body bar of this handle bas a 
socket at each side of which clamping jaws are held to 
slide on the bar, sleeves surrounding the clamping jaws 
and a portion of the body bar and engaging them for 
imparting movement to the jaws. The handle is 
designed for such tools as augers, bits, reamers, etc., 
and is capable of being readily and conveniently ap- 
plied to the shank of the tool and quickly disengaged 
therefrom when desired, 


LuBRICATOR. — Nelson Guyer, Ethel 
Landing, Pa. This invention provides a sitnple and 
inexpensive cup, which will not need to be filled very 
often, is adapted to use any kind of a lubricant, and 
may be instantly adjusted tofeed either fast or slow, 
as desired. The device is especially adapted for use on 
engines, pumps, drilling machines, etc., a handle being 
turned down, if the oil is to be fed rapidly, so that a bore 
of the nipple and an opening in the hollow core will 
register, the oil flowing through the registering open- 
ings, but if the oil isto be fed slowly, another turn of 
the handle will cause the oil to follow a groove to the 
bore of the nipple. 


Miscellaneous, 


Fancy Box.—Alfred G. Williams, New- 


ark, N. J. This invention relates to an improvement 
in boxes to hold toilet articles, tableware, jewelry, etc., 
providing means whereby the body may be inexpen- 
sively andreadily constructed of a thin metal, and an 
irregular contour given to it as readily as an angular or 
triangular shape. 


Stamp Houpineg APPARATUS.—James 
Hoop, Ogden, Utah Ter. This is an apparatus adapted 
to hold or carry rubber hand stamps, carrying a large 
number of dissimilar stamps, and also holding them 
automatically upon an inking pad so that they will be 
always ready for use. The apparatus has a returning 
mechanism, to return a stamp to its seat upon a pad 
after it. has been used, with a labeling system whereby 
any stamp desired may be found at once. The appara- 
tus may be placed in a convenient position above a 
desk, table or other article of furniture, and is adapted 
to save time by carrying the stamps in the most con- 
venient manner possible. 


Music Box. — Alfred Wolff, Ruther- 
ford, N. J. This is a box of simple and durable con- 
struction, arranged to open and close the bearings for 
the pin cylinder for conveniently changing the cylinders 
without danger of injury to the pins. The invention 
consists of a pin cylinder secured ona shaft, a spring- 
pressed lever pressing on oneend of the shaft, anda 
sliding pin against which the cylinder is pressed by 
the lever, there being a mechanism for simultaneously 
opening the bearings for the pin cylinder shaft and a 
spring for pressing the cylinder. 

Door CatcH. —John J. Martz, Big 
Rapids, Mich. A retaining and impinging bar or 
staple is fixed on theinterior of the framework of the 
door inside the plane of the closed door, to act as a 


stop to the door, in combination with a bent spring ! 


catch attached to the door and adapted to project 
beyond and lock inside of the retaining bar. It is an 
inexpensive, simple, and almost universally applicable 
device, which may be located at the top, bottom or side 
of the door. 


CHIMNEY Uap. — Joseph A. Hodel, 
Cumberland, Md. This improvement relates to that 
class of chimney caps in which a vibrating valve is em- 
ployed, which is automatically adjusted by the wind 
pressure to prevent a downward draught, and to 
increase the up or suction draught. The base plate 
has an upwardly ard outwardly flared flue open- 
ing, oppositely projecting hood portions formed with 
inwardly and downwardly extended flue members 
communicating with the central flue opening, while 
valves are mounted in the hood portions, to be closed 
over the flue members by tke wind pressure, with 
means for normally holding the valves open, 
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WASH BoAarRpD.—James Pittigan, Good- | pin being also capable of movement upon the line 


land, Ind, The rubbing face of this wash board is 
made by two series of cross-hatched wires, the inner 


while attached to it. 
CLOTHES PouNDER. — Alphonse Rous- 


series being vertical, and forming unobstructed | seau, Fall River, Mass. This isan improved device to 


channels under the rubbing surface, while the outer 
series is horizontal and made of somewhat larger wire 
than the inner series. At the points where the horizon- 
tal wires cross the vertical ones the wires are soldered 
together, to prevent rust, The wires are preferably 
spaced about five-eighths of an inch apart. 


BALIna PREss. — Andreas Maittijetz, 
Giddings, Texas. This invention covers an improve- 
ment on a former patented invention of the same in- 
ventor, the press being simple and durable in con- 
struction and more especially designed for rapidly and 
conveniently baling hay and like material into large or 
small bales, The follower is provided with uprights 
extending through the top of the follower chamber, 
friction rollers on the outer ends of the uprights travel- 
ing on the top of the follower chamber, set screws on a 

: cross bar of the uprights beiny adapted to engage the 
friction rollers to brake them. The press is preferably 
made of channel iron, that it may be very light and 
strong. 


FirE Box AND GRATE. — James A. 
Jamison, Russellville, Ark. This fire box has a back 
piece with a supporting bar on ite front side, side 
pieces having their rear ends secured to the back piece, 
aremovable supporting bar connecting the front por- 
tions of the side pieces, and removable grate bars ex- 
tending between the front and rear supporting bars, 
The bolts which hold the parts of the box together are 
arranged so that they will not be exposed to any great 
amount of heat, and the parts are put together in such 
a manner thatif any portion of it breaks, the broken 
part may be easily and cheaply renewed. This fire 
box and grate is especially adapted for use in fireplaces 
or open stoves, 


VEHICLE. — Jacob Ruch and Emanuel 
Stair, Mount Eaton, Ohio. According to this inven- 
tion the vehicle body is freely suspended on its springs, 
its front end being suspended from the cross bar 
of the shafts, whereby the body will have a swing- 
ing movement designed to render it very easy to a 
person riding in it. Bars secured to the axle have up- 
wardly projecting posts to which the thills are connect- 
ed, the body having its front end supported from the 
thills and its rear end supported from the axle, to have 
a yielding and a lateral swinging motion. 


VEHICLE RUNNING GEAR. — John R. 
Kunzelman, Stillwater, Minn. This ic animprovement 
on a former patented invention of the same inventor, 
relating to running gear for wagons, bob sleds, etc., 
in which the reach is adapted to rotate, being connected 
with the axles by universal joints. According to this 
improvement racks and pinions are employed as the 
means of connection between the reach and axle 
hounds, there being stops to arrest the rotation of the 
reach to limit the angle which the rear axle may assume 
to the reach, while permitting the front axle to assume 
a greater one, as required to facilitate the turning of 
short corners. 


Snap Hook. — Horace N. Bull, David 
Dickey, and Homer F. Hutton, Ennis, Montana. This 
is an improvement in that class of snap hooks which 
are provided with a pivoted device for locking a trace 
loop or chain link andin the hook proper. The hook 
has a lengthwise mortise in its body and a notch on its 
end, a latch pivoted in the mortise having a lug in 
its rear side, while a disk pivoted in the rear of the 
latch has a slot to receive its lug, a spring bearing on 
the disk. 


INKSTAND FOUNTAIN ATTACHMENT.— 
Joseph H. Hami!l, Globe, Arizona Ter. A sack of 
rabber or other elastic material is adapted for attach- 
ment to the neck of the inkstand or well, a funnel of 
hard material having its lower end attached within the 
sack, while an apertured mouthpiece is connected 
with the upper end of the funnel and covers it. The 
attachment may be quickly and readily applied to any 
inkstand, and the receptacle or mouthpiece from which 
the ink is taker by the pen serves also as a cap to pre- 
vent the entry of dust. 


ViouIn Bow.—Frank Searle, Virginia 
City, Montana. This invention provides an improved 
means for securing the hairs of the bow to the handle 
or staff. It consists of a clamp with two plates between 
which the hair is placed, one of the plates being rounded 
off at one end for bending the hair over it, there being 
set screws for fastening the plates together, the set 
screws being oppositely arranged to pass the hair be- 
tween the two set screws and between the two plates. 
The hair can be readily spread to the desired width and 
thickness by adjusting the screws, and is tightened by 
adjusting the handle piece in the usual manner. 


WHIstLE Harp.— John P. Nessle, 
Newark, N. J. This is a simple instrument to be 
played by blowing into it. It has a tubular body, with 
a mouth opening at one eud, and longitudinal slots on 
opposite sides to permit the escape of air, There are 
also other aligning slots or openings over which extend 
metallic tongues, which vibrate to -produce musical 
sounds as the air passes outward through the openings, 
the tone being varied to produce a tune by working the 
tongue in the same manner as if whistling without the 
use of an instrument. 


Spoon.—Austin F. Jackson, Taunton, 
Mass. This spoon has the forward end of its bowl 
centrally divided with a short slot or incision, and a 
middle ridge extends therefrom down into the bottom 
of the spoon, thus making an improved form of spoon 
for eating oranges out of the rind after having been 
divided into hemispheres. 


CLoTHES Pin. — William J. Blakey, 
Auckland, New Zealand. This pin is made of two 
sections of spring wire united at their upper ends by 
a common shank and separated at their lower ends, the 
lower ends being contracted to form tapering openings, 
and the shank having a hook at its upperend and a 
spring telow the hook, This pin is adapted to clamp 
two adjacent articles, and permit one article to be re- 
] moved from the line without disturbing the other, the 
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facilitate the washing of clothes without the use of a 
rubbing board. The shell of the washer is bell shape, 
with a socket at the top in which the handle issecured, 
and within the shell is held a transverse partition with 
a central valve connected by a spiral spring with the 
handlesocket. There are openings in the upper por- 
tion of the shell, and the up and down movement of 
the washer, forming a partial vacuum, forces the water 
through the clothes in opposite directions, 


PEANUT WARMER.—Charles E. Raper, 
Big Rapids, Mich. This is a simple and inexpensive 
device, light and durable and occupying but little 
space, and easily managed, to readily warm nuts with- 
out danger of burning them. It has a hollow base 
having a door and a perforated floor, a removable drum 
mounted upon the base, an oven suspended within the 
drum, and a dome mounted on the drum to cover the 
oven, the dome terminating in achimney, The smoke 
and gases pass upward through the perforations of the 
oven and escape through the chimney without in any 
way affecting the nuts. The warmer may be readily 
taken apart for cleaning or shipment. 

GAME APPARATUS. — Alexander W. 
McArthur, San Francisco, Cal. The game board pro- 
vided by this invention has, between inner and outer 
circles, a series of small circles to be filled by portraits 
of prominent authors, On the spinning of a centrally 
pivoted hand the player is required to name the author 
whose portrait appears in the circle where the hand stops, 
and to givea quotation from some of his writings, the 
game admitting of the introduction of many variations. 


HEAD REst.—John H. Barth, Bates- 
ville, Ind. This is a removable, readily attachable, and 
otherwise convenient and desirable head rest for chairs 
or seats, designed more especially for use by railway 
passengers, permitting each person to carry his own 
head rest. It is made of spring wire with a cloth or 
other soft covering, and consists mainly of two spring 
wire frames or side pieces, detached from each other, 
but adapted to be connected by an engaging and disen- 
gaging wire stretcher at or near their tops, the covering 
corstituting an easy cushion for the head. 


Corrrn HanpiE.—Lyman E. Wood- 
ard, Owosso, Mich. This invention relates to coffin 
handles having a drop handle bar, and provides an 
improved folding bracket arm for the support of the 
drop handle bar. The invention is an improvement on 
a former patented invention of the same inventor. 


Norx.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


APRIL NUMBER.—(No. 78.) 


TABLE OF CONTENTS. 

1, Elegant plate in colors of a cottage in the American 
style of architecture, erected at Rochelle Park, 
N.Y. Perspective view, floor plans, etc. G. W. 
Thompson, architect. Cost $5,200 complete. 


2. Plate in colors of a residence at Bensonhurst, Long 


Island, N. Y. Perspective elevations and two 
floor plans, an excellent design. 


3. A summer cottage on the Maine coast, near Portland, 
Floor plans and perspective elevation. Cost $1,470 
complete. 


4, A handsome residence at Sea Side Park, Bridgeport, 
Conn., recently erected for Col. Mason. Cost 
about $25,000 complete. Two perspective views 
and floor plans. F, H. Kimball, architect, New 
York. 


5. A residence at Montclair, N. J., from plans pre- 
pared by Munn & Co., architects, New York. 
Two perspective views and floor plans, Cost 
$8,500 complete. 


6. A mountain side residence erected for W. A. C. 
Chase, at Montclair, N. J. An excellent design. 
Floor plans and two perspective views, also an 
interior view. Cost $6,500 complete, Munn & 
Co., architects, New York. 


%. An Asbury Park, N. J., cottage. Cost $3,000 com- 
plete. Floor plans and perspective view. 


8. Sketch for a cemetery chapel of moderate cost. 


9. View of the Richmond Hill Congregational church 
‘and parsonage, 


10. Design for a family burial vault. 
11. Design for organ, All Saints, Compton, Leek. 


12. Miscellaneous contents: The speed of elevators.— 
The secret of a good memory.—Plastering com- 
position.—A vertical double epindle shaping ma- 
chine, illustrated.—Shadow an element of design. 
—Artificial. building stone, illustrated. — Wet 
screens for ventilating ducts. -- Irrigation in 
Nevada.—The Andrews metal chair, illustrated.— 
A plumber’s blast furnace, illustrated—An im- 
proved woodworking machine, illustrated.—The 
Stearns hinge, illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MagazINE OF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have wonforitthe R@EST CIRCULATION 
of any Architectural publication the world. Sold by 
all newsdealers. 

MUNN & CO., PusLisHERs, 
361 Broadway, New York. 
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Scientific American. 


Business and Mersonal. 


The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements mu-t be received at publication office as early as 
Thursday morning to appear in the following week’s issue 


Wanted—50 second-hand screw-cutting lathes, 8 to 12” 
swing, either foot or steam power. Will pay cash. W. 
P. Davis, Rochester, N. Y. 


Acme engine, 1to5H.P. See adv. next issue. 

Wanted manufactured or will sell oil cup, page 212 

“U.S. metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct. 
Patent Open-Side Planing and Shaping Machines, 

Pedrick & Ayer, Philadelphia, Pa. 
For first-class patterns write to Chas. Cassell, general 
patternmaker, Canton, Ohio. 


For foundrymen’s metallic pattern letters and figures 
send to H. W. Knight & Son, Seneca Falls, N. Y. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

For Sale—Eleven hundred acres best coal land on 
Pacific coast. For samples, etc., address C. F. Pearson, 
box 148. Portland, Oregon. 


For Sale—Patent No. 463,912, issued Nov. 24, 1891. Tools 
for miners’ and blasters’ use. Address R. A. MeVitty, 
Portland, Oregon. 


Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. : 

Convertible chair, cradle, and lounge. Patent forsale 
(No. 440,974), or wanted manufactured onroyalty. Ad- 
dress f, A. Thomas, 149 Willoughby St., Brooklyn, N. Y. 


For t%e original Bogardus Universal Eccentric Mill, 
Fuot and Power Presses. Drills, Shears, etc, address 
J.S. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y. 


Good Investment—Half interest in lamp wick raiser 
for flat wicks. Price, $500. Patented Nov.3, 1891. Par- 
ticulars for stamp. M. A. McBride, M.D., Thomaston, 
Texas, 


What do you want to buy? We will send ithout cost 
to ycu, catalogues, price lists, and information concern- 
ing anything you wish. Paret, Willey & Co., 265 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American Office, 361 
Broadway, New York. 


A middle aged married man, a traveled salesman of 
experience, now permanently located at Denver, Colo. 
(pop., 150,000), where he has extensive acquaintance, de- 
sires agency of some Kastern or foreign specialty. Ad- 
dress Brewster & Co., Mendota Block, Denver, Colo. 


The Hall & Cook post hole digger (see advertisement, 
page 220), patented U. 8. Jan. 26, 1892, has won a brilliant 
place among its usersin Canada. Already the Canadian 
Pacific Railway has adopted it,and the Grand Trunk 
Railway took its adoption into favorable consideration 
just as frost setin. It isheartily indorsed by Hon. John 


Dryden, Minister of Agriculture for Ontario, besides a 
host of farmers, etc., who have thoroughly tested it. 
Judging from the favor it has already received with 
railway,telegraph and telephone companies, farmers, 
well and drain diggers, etc., it will be as indispensable 
as the spade has been in the past. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 2 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not.a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, euch must take his turn. 

Special Written Information on matters of 
personnal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price, 

Minerals sent for examination should be distinctly 
marked or labeled. 


INDEX OF NOTES AND QUERIES. No. 
Battery chlorine ss s:sii5 cetcieeiers eles 's:b elo edad oso 088 4210 
Coppcrr, to detect ........ 


Piping for heavy pressure 
Sodium, composition of 
Steel, to anneal... 


(4207) C. M. M. asks if there is any- 


thing thatcan be put in water so that by heating a piece 
of cast steel and plunging it into the water it will come 
out annealed. A. There is nothing needed 1n the water 
for ** water annealing.” The process is simply to heat 
the steel to a low red heat and allow it to cool slowly 
in hot ashes until it looks black or the red heat is en- 
tirely gone, then plunge in water. 


(4208) H. M. B. says: Two miles from 
the city of Quito in Ecuador, and 1,600 feet above its 
elevation, there is a waterfull that would fill a pipe 12 
inches in diameter. If that water was piped down to 
the city inthe best iron or steel piping, what thickness 
of pipe wonld be required at the lower end to withstand 
the strain? A. Wrought iron pipe 12 inchesis amply 
strong, if about 14 inch thick. The pressure is too 
great for a city water supply. Extra strong plumb- 
ing will stand a water head of 200 feet, at which height 
areservoir should be placed and the water brought to it 
by afree run through ordinary pipe with an overflow 
waste. This is far ‘peter than any attempt to runa 
high pressure servi 


(4209) C. H. asks: 1. Is it necessary for 
one desirous of learning any of the type-setting or type- 
casting machines to first learn the art of setting type by 
band? A, It is not absolutely necessary, if one knows 


how to punctuate, capitalize, puragraph, read difficult 
manuscript, etc., withthe facility and correctness usu- 
ally acquired by the compositor in learning to set type. 
2 Where is the Rogers typograph machine manufac- 
tured? A. Cleveland, Ohio. 3, Is it probable that a 
machine will be invented that will print short hand 
characters as the ordinary type ate printed by these 
machines ? A. It would be as easy to print short hand 
characters as Roman, but there is no call fora machine 
for such work. 


(4210) V. D. R. writes: 1. lamastudent 
of the high school of this place, and in one of our ex- 
periments in chemistry we were directed to take a piece 
of sodium and hastily plunge it under the month of a 
test tube inverted in water in a larger dish. In about 
nine cases out of ten an explosion takes place. Will 
you kindly inform me through Notes and Queries the 
reason of the explosion, which does not occur when 
potassium is substituted for the sodium. A. This is a 
phenomenon of the spheroidal state. The heat is at 
first so great as to prevent full contact of sodium and 
water. When the heat falls aud contact occurs, the 
sudden heating produces an explosion. Potassium acts 
in the same way; neither should be used unless they 
are held under water. Both experiments are dangerous. 
2. Also please give me equation for action in Leclanche 
cell. A. It may be written thus: Zn+2NH,Cl=ZnCl.+ 
2H +2NHs, but is undoubtedly complicated by other re” 
actions. 3. Isit necessary to wind secondary coil of 
an induction coil im opposite direction to that of 
primary? Ifso, why? A. No. 4. Is there any gal- 
vanic cell which has chloride of lime in porous cup 
with carbon and common salt in outer cup with zinc ? 
Tf so, will you please give its E.M. F.in volts? A. You 
are thinking of Niaudet’s battery. Plate of zinc in 
strong solution of common salt, porous cup contain- 
ing plate of carbon and packed with chloride of lime 
and fragments of carbon. E.M. F. 1°65 running down 
to 15 volts. Resistance high, no action on open circuit. 


(4211) F. L. W. asks: Can you tell me 
of a test that will indicate the presence of a very small 
per cent of dissolved copper in water? Say one-tenthof 
agrain or lessina gallon of water. A. Excess of am- 
monium hydrate produces blue coloration in solution 
of copper. A very slight excess is enough. Possibly 
in your case it would be well to evaporate the water 
down in a porcelain dish or other vessel to about one- 
tenth its volume, acidify, filter and add ammonia water. 
Add enough to react on litmus paper or to give a per- 
ceptible odor of ammonia. 

Se TE 


TO INVENTORS, 


Anexperience of forty years,and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had onapplication, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilitics for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


March 22, 1892, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.] 


Air, method of and apparatus for purifyi ae 
regulating the temperature of, Sol ot a 
Kliemetschek.............. ccc eeeeeeeeeceeeeceneee © 

Alarm. See Boiler feed alarm. 

Amalgamator for free-milling gold ore, A. Mae 

ouse 

Annealing furnace, Winlund & Larson 

Antiseptic sponge, artificial, A. Poehl. 

Apple cutter and corer, T. Westerman 

Arch, hollow cohesive, R. G 

‘Ash trap, W. H. Bell. . 

Auger, earth, N. D. Ty! 

Awning, portable mine, Gr 

Axle box for street cars, N. 

Axles, machine for tri: 


J. ParMelee........ceceeeeeeveeteeenee 471,136 
Badge and bo 

Laun . a 471,181 
Bag. See Mail I bag. Pape | 
Bag fastener, R. C. Rice. - 471,433 
Bag‘holder, J. H. “orale: 471,466 


Bank, pocket savings, L. 
Bar fixture, Lefebvre & Cessna. 
Barrow coat, EB. Halford........ 
Bed, child’s folding, H. Walker 
Bed’spring, W illette.. 

Belt fastener, S. Budlong.. 
Belt fastener, W. M. Whiting. : 
Belt. fasteni ng for ee machinery, 


. Rother- 


Billiard table, Dutton & Hubert. ..........: 
Bird trap, L. A Fort 
Bit. See Bridle bit. 
Bleaching 
tus for, A. H. WOO!f ........ cece cece cc eee eee e eee 
Block. See Bulley. efock. 
Boiler. See Steam boiler. 
Boiler feed alarm, P. Kerekes 
Boiler furnace, E. A. Wheeler 
Boilers, coustrucvon of movable fire bars of, H. 
Ww. Shephard 
abit 


+ 471.473 


Saw bit. 


471,454 


- 47,311 
471,449 


Bolt. See bolt. Thill bolt. 
Bolt releasing device, Qe Pollard 
Bookbinding, Allen & Weber..... 
Book, check or order, E. North. 
Book, scrap, J. Rooney 
Bottle, ink, W.F. Hall.......... 
Bowling alley, H: Montgomery 
Box. See Axie box. Paper box. Sand box. 
Brace. See Shoulder brace. 

Brake. See Car brake. 

Brake apparatus, automatic vacuum, J. Gresham 
Bread cu ting plate e, F. F. Sevey 

Bridle bit, ichols.. 

Broiling pan, M. B. Noland. 
Brooder, poultry, E Barney 
Buckle, C. C. Shelby 


471,198 
71,493 


er. 
| Harp, orchestral pedal, G. 


Car, ‘igyae passenger, day palace, and sleeping, 
Boynton.. 
Car brake, J. Taylor. 
Car coupling, J. H. B 
Car coupling, W. B. Bruce. 
Car coupling, W. A. Salisb 
Car, hand, C. Schafer.. 
Car heating apparatus, 
Car heating apparatus, street, J.¥. McElroy 
Car indicator operating device, automatic, 
Crane......... 
Carpet sweeper, ei 
Carriage, Wells & Morrill. 
Carrier. See Cash and 
carrier. 
Case. See Buckle case. 
Cash and package carrier, J. Finck..........+.. ee va 
Cash recorder. printing, C: “a 
Cash register, 1. D. Boyer. ........-....cscesesecseeee 
Cash b resister and indicator, check, E. H.Mur- 
caste grids for secondary batteries, machine 
for, A. F. Madden 
Cattle guard, O. N. Evans.. eee 
Chairs, fan attachment, tor rocking, Cc. Durieux.. . 
Check controlled lock, J. R. Buckingham.. 
Check, safety bank, M. A. Drew 
Chimne: TCE bene Keys... 


. B. Heleston.. 
56, Humphreys. 
ae ane 


Plothes: line tightener and fastener, pulley, H. A: 
Cock and valve, tapping, B. J. Bacon............... 
Collars upon blanks, securing, Loveland & Henn. 
Combination lock, G. L. Ba rney * 
Concentrating table, J. Alves. 
Concentrator, J. Tulloch....... 
Cooker, steam feed, R. 8. Moor 
Cooking apparatus, ‘K. Becker. 
Copy holder, W. 1 Crane. 
Copy holder, J. McElhenie. 
Corn popper, D. aw eneone 
Corn shocker, W. S. Munch 
Coupling. See Car couplin, 
Crane, Aiken. 
Crank handle, G. W. 
Crayon, combination, Ww.Q 
Cultivator, E. EB. Hatfield 
Cultivator, field, G. Cord 
Current motor, altern ating. 
Curtain, N. J. Felix.. 
Curtain, C. D. Vinton 
Curtain fixture, A. M. Ha: : 
Carter See Apple cutter. Fodder 
cutter. 
Cutting and gripping tool, Timm & Johnson.. 
Darning apparatus, A. Hardy. 
Dental engine, C. P. Schultz... 
Decorticating machine, R. A. Baumgartner 
Distillationof mineral oils, apparatus at destruc- 
tive, J. Laing ‘i ‘f 
Deeue equalizer, P. J. Rabb.. 


Cam cutter 


Dust Gate oO. Morse.. 
Haves troughs, sieve attachment for, J. G. Laval- 
le 5 
Eggs, liquid substitute for, J. E. Furber 
Elastic knit fabric, J. Cooper. 
Hlectric block system,automatic, Carlton’ &Jobn- 
SUON. s ecwsccswercccvessesce® 
Electric switch, A. Metzger. 
Flectric switch, vibrating, J. 8. Gibbs. 
Electrical conductors, safety device for, 
Electrically-controlled elevator, A. M. 
Elevator. 


Marx. 
Boy Te... 
See Electrically-controlled elevator, 
Elevator, W. C. Baird 
Elevator and dump, A. Peterson 


End gate, Wye Cooper....... 
End gate, M. EK. Hunt.. 
Engine. ‘See Dental engine. 
Evaporating pan, L. R. Tabor 
Excavator, A. W. Robinson..... 
Extension table, G. O. Moland.. 
Extension table, W. H. Pickett 
Extractor. See Honey extractor. 
Fabric. See Elastic knit fabric. 
Fan, spring power, P. Schaurer. 
Faucet, measuring, A. D. Holiis 
Feed water heating and pu ifyi: 
W. McCallum 
Fence, 
Fence t ghtener, T.J. pens 
Fermenting, C. Funk 
Fertilizers, making nitrogenous, J. Ru ymbeke 
File, billor letter, Ahrens & G ottwals.. 
File cutting machine, P. Heintz 
File, letter, A. Grundy........ ae 
Filter, J. M. Holt......... 
Filter, Weir a Purhess Sse cosigeedetes 
Firearm, breech-loading, %. Schmidt. 
Fire escape, C. Schneider................ 
Fire escape ladder, flexible, 8. L. Perry 
Fire kindler, W. R. Frost... ............ceeeeeeseeeeee 
ety wells, ofrculation » i water in, Houston & 
Flask. See Moulder’s flask. 
Fiat iron, E. Stewart........... eases scteintes ee veces. a 
Fodder cutter, W. F. Bates.. 
Friction roller, G. A. Crisson.. 
Frying pan, E. L. T. Robertson... 
Furnace. See Annealing furnace. ‘Boiler fur- 
nace. Hot air furnace. Ore roasting fur- 
nace. 
Furnaces, gas burner for, J. S. Rogers......... Seen 
Gauge. See Pressure gau 
Game counter, Frost & BOlt...........ccc00ccseeeees 
Gas, apparatus for the manufacture of, Rogers & 
BRON Soc cesh ctncnae toasmetinls aiey Coot Cure sinesets 
nmerator and burner, J. 8. Rogers. 
eater, H. C. Earle 
Gate. See End gate. 
Gates, means for operating swinging, J. W. 


Gauze, separating oily inks from, J. Castaneda... 
Steam gene- 


Generator. See Gas generator. 
rator. 
Glass press, J. A. Widmer. 
Gold ores, chloridizing, M. 
Grill work, W. H. Winslow 
Grinding attachment P. EF 
Grinding will, D.C. Stover. 
Guard. See tattle guard. 
Gun cleaning device, G. H. Garrison. 
Gun, magazine air, H. F. Hubbard.. 
Gymnasium locker, T. Peterson . 
Hame and trace connector, W. B. Nichols. 
Handle. SeeCrankhandle. Tool handle. 
Hanger. See Mail bag hanger. Pipe hanger. 
Tobacco han, Trolley: hanger. 
Ellsworth 


Harrow, L. S. Flatau 
Harrow, W. K. Hoagiand.: 
Harrow and cultivator. L. 8. Fiatau 
Harrow and roller, combined, F. B. Harvey. 
Harvester, corn, P. J. Garber.. 
Harvester, corn, G. W. Quinn... 
Harvester grain butter, W. Barbour 
Harvesters: § gear shifting mechanism for convey- 
ers for, G. Schubert......... ccc cecee ene c cere eeees 
Harvesting machine, corn, J, I. Hoke a 
Hay press, U. Gibeault...... 
Hay rake. horse, C. M. Hyat 
Heater. See Gas heater. 
Heating apparatus for buiidings, Q. N. Evans..... 
Hing e, door, W. P. McMasters.. 
Hoisting apparatus, B.F. Davis. 
Hoigting tackle, J. Farrell......... 
ers See Bag holder. Canopy 
Cop. holder. Hose nozzle holder. Label 
der. Lamp and shad eholder. Lamp car- 
bon holder. Paper holder. Sash holder Sew- 
ing machine spool holder, 
Honey extractor, centrifugal, O. W. Metcalf... 
Horse restrainer, F. B. Tyler.. 
Hose, F, Buscher................. 
Hose nozzle holder, G, W. Tinsle: 
Hose supporter, P. F. D: 
Hot air furnace, N. A. Boynton. 
Hot air furnece, J. Evans.. 
Household utensil, J. Wood.. 
Household utensil, divided, Bai 
Hydraulicsupply system, J. & Samp. 
Hy drocar bon vapor burner, L. D. 
Ice carrier, E. T, Whiting 
Indexing, R. R. Williams 
ndicator. See Bill-of-fa: 


rod holder. 


Tl 471152 


os 471,146 


1 4713361 
471,211 


471,821 
471,114 
« 471,445 

471,480 
471,372 
471,291 
471,396 


471,275 
471,354 
471,398 


471,193 
- 471,323 


Lamp, C Hise. 


Lamp and shade holder, ood & ashen dé 471,286 
Lamp carbon holder, arc, C. A. Pfluger 471,190 
Lamp, central Brann H. Craighead 471,507 
Lamp, electric arc, ewar.. 471,234 
Lamps, disk carbon for are, H. W. Lib 471,526 
Lasting machines, etc. f 
nin, 471,495 
471,418 
41, 


renee Panvise for 0 ening, Volk & W: 
Lock Ta irolle 

lock. 
rock B 


I 


ee Check-controlled lock. 
pamutation lock. 
ag Starr.. 


Combination 


Log turner, G. E. Thurston 


Loom shuttle guard, C. McCarty 

Lubricating gland, J. N. Elliott 

Lubricator. See Windmill lubricator. 

Mail bag and lock therefor, W. I’. Beasley..471,166, 471,167 

Mail bag hanger, D. D. Gott................2 ee eeeeeee 471,270 

Marbleizing glass. pap Paper, and the like, apparatus 
Ubtertel dic. feos ss eae eae ias cleats 471,288 

Marbles, machine for muking playing, H. BMishler. 40 as 

Marker, corn, A. Ewer........... cc cee ee eee en ceeee 471,214 

Metal charmor ornament, L. B.A. Dumont....... 471,235 

Metal plates with tin, apparatus forcoating, Rog- 

OTS) KPIAV OR. ised coenee'd yelcvis'se cles ONE wis dues ae 471,437 
dia diiisarapoarstun tor’ ti d purif 

ings, apparatus for separating and purify- 

ing, 8 Steiger: 227550. ncwse tot wads cs yokes 471,318 
Milk or fruit preserving jar and sealed stopper 

therefor, F. K. Ward.... 2.0.0... ccc cc cee eee eens 471,448 
Mill. See Grindin, ne in Sawmill. 

Mining machine, J. C. Robertson.. . 471,434 
Moulder’s fiask, C. M. Conradson.. » 471,324 
Motor. See Current motor. 

Mowers, grass catching attachment for lawn, A. 

L. Hughes......-.......0s.eecee eens 471,386 
Musica] instrumen 471,225 
Musical instrument, C. 471,370 
Needle threader, R. "Spengle 471,150 
Nut, lock, J. G. Netsc 471,492 
Oil reservoir, F. W. Mosby, 471,489 
Ore concentrator, J. M. T! 307M 471,258 
Ore conveyer and arranging ore 

RGISON Ss ice esc. iia cee si seca cle 471,268 
Ore roasting furnace, H. F. Brown.. 47, 2264 
Ore triturating and amalgamating ‘apparatus, G. 

OOANOR YG cas oio cic vs elolate tale’ conde wie ahaisie bie - 471,103 
Ores, concentrating, Hebron & Everson . 471, 174 
Overshoe, L. N. Garcia................066 +. 471,476 
Ox shoe, W. Pearce... 2 471513 
Packing, metallic, Mosher & Anderson » ATL 185 
Pad ee Writing pad. 

Padlock, W. Hover............2..2.-..seseeeee « 471,482 
Pail, bucket, scuttle, ete., G: NV ingiehart 471121 
Pan. See Broiling pan. ‘Evaporating pan. Fry- 
ing pan. 
Paper bag, compartment, W. A. Lorenz..471,254 to 471,257 
Paper box, J. A. Scott...............605 « 471,408 
Paper delivering tip, L. M. Moores.. 471,221 
Paper holder and cutter, roll, C. K. Picki - 471,226 


Paper weight, C. Dickenson 
Pen fountain. F. 8. Cooley. 
Pen, fountain, J. Holland 
Pencil, J. Pusey........... 
Pencil "sharpener, T. Foy. $3 
Pencil sharpener, O. H. Robinson 


Hay press. rand 


Pencii§ or crayons, composition of matter for, G: 
Schwarzwald 
or checks, machine for, A. R. Abbott... 
Permutation lock, E. A. Englin.. 
Photographic camera, J. H. Hare... 
hot aphic films, machine for forming flexi 
Photeenine shutter, Anthony & Lewis 
Photographs, producing colored, 
Piano, R. B. Watson. 
Pianos, tongue for str 
Pigments, manufacture of, G. 
Pipe connection, W. Nanderman 
Collis. : 
Pipe wrench, A. L. nee! 
Piperazin, making, W. Majert. 
Planers and shapers, tool Tread’ for iron, F. W. & 
E. P. Parsons. . . 
Plow, C. C. Fields. 
Plow, D. J. Hill 
Pocketbooks, etc., framefor, A. W. Scheuber 
Poke, animal, T T. HS Sparks 
Press. See Glass press. 
press. Signature press. 
Printing press, L Southgate.. . 
Printing press, W. B. Yates B 


Perforating dates and amounts upon documents 
Photographic album, J.R. Jones. . 
jastman 

McDonough....... 
Picture, magic, F. Tschoten., 
pipe hanger dtp machine. 
Plane, carpenter’s, O. Longval.. 
Plow, D. Edwards. 
Plow, F. Huenerjaeger. 
Portfolio, C. N. Leonard 
Pressure gauge, duplex, F. H. Haskell 
Printing press and toldieg machine, Soprsers i 


Cr Crowell ic. oe tjeticocseuta tea dachou st saaacecveas 71,102 
- 471,369 

Propulsion of vessels, screw, E. J. Pahtz.. » ATL O74 
Protector. See Trunk protector. 
Pulley block, P. Freund - 471,519 
Pump, reciprocating, A. F. Abrahamson. 3 471, 411 
Pump, rotary, J. Menge................ 471486 
Pump, rotary, B. F. Taber -471, 279, 471; 
Puttying seams, implement for, J. Hawksley... 4 


Puzzle, W. R 
Pyroxyline varnish, R. Hale 
Railway conduit, electric, F'. 0. 
Railway, elevated, E. E. D. Wilson...... 
Railway head plate, J. M. Katzmaier. 
Railway signal, electric, E T. Turney 
Railway signal, electric, E. C. Wile: 
Railway signaling apparatus, ele 


son.. 471,410 
Railways, chargin; 471, 447 
Rake. See Hay rake. 

Range attachment, J. F. Myers.. ~ 471,222 

Recorder. See Cash recorder. 

Reducing and swaging machine, A. B. Shippee.... 471,148 

Register. See Cash register. 

Regulator. See Temperature regulator. Ther- 
mostatic regulator. 

Revolvers, barre) strap catch for, Foeh] & wiceks 471,112 

Rock drill machine, W. Arnold ~ 471, 331 

Rock drilltripod, A. Ball 22) 471,300 

Roller. See Friction roller. 

Rolling sheet metal into curved forms, machine 

for, W. C. Westaway........ccccccsceecseeceeeees 71,407 
Roofing, x metallic, F. C. Rovbins. 471,338 
Ruler, M. Ariza, 471,459 
Sand box and axle collar, 8. F. Welch 471,365 
Sash fastener, M. Hi 471,118 
Sash fastener, G. B. Sloan, . 71, 
Sash holder, F. Keyser. 471,241 
Satchel strap, E. 471,159 
Saw bit, insertible, M. A. Howe. 471,326 
Saw holding machine S. W. Daly. 471,168 

Sawmill, ill, gang, J O. Kilgore... 1125 
Saw set, J. M Basket BWA Gs saectentenss 471,461 
Screw cutting machine, automatic, C. Rosine 471,194 


Screw, wood, H. K. Jones 4 
Section liner and nd protragt on or, combined, i. Milier: 
irdy . 


Seeder, grain, S. seeeececceess 471,192 
Separator. See Clay se rator. 
Sewer trap, D. H. Donaldson.. ~ 471,105 
Se wingmachine, W. Y. Ober.. 471,4 
Sewig machine operating attachment, M. i. 
BindsOng 2... codec csccele voted csisesoiac.eaee's - 471,462 
Sewing machine ae holder, 8, Whittier. : 471.366 
Sheet or band metal. making, Winlund & Larson. 471,298 
Shelf support, H. M. Hart. 4 


Shingle edging machine, H. KE. Kingsley 
Shoe fastening, N. P. Sjoberg ‘ 
Shoes from squeaking. preventing, 


Gallagher 471,355 
Shoulder brace, G. W. Clark.. 471,267 
Shutter worker, Kraske & Nae 471,128 
Sifter, coal, E. W. Humphreys.. 47,177 
Signal. See Rail wa: signal. 

Signature press, C. Seybold 471,303 
Skate sharpener, J. Young. 471,164 


Small arms, firing pin lock 
Sod slicing machine, T. Bentle 


Buckle case, suspender, J. nk well, D. Greenwood. . 471,511 | Solde ing machine, can, W. P. 71,360 
Building, horticulture, ‘aw. : Insect. trap or receptacle Sole trimming machine, E. C. 471,394 
Burner. See Hydrocarbon vapor burn: PBIIGN oo .tinca ce cadena Pec Seeoarer toes 471,273 | Spirometer, S. P. Iacey.. 471,389 
Cable take-up, W. B. Upton. 471,446 | Iron. See Fiai Splint, P. F. Hanley.. 471,252 
Calendar, perpetual month i Jar. See Milk or fruit preserving jar. Spraying Gevice, Ww. J 471.141 
Cam cutter, French & Meyer. Jar cover and lock therefor, fruit, J. B. Johns 471,483 | Spring. See Bed sprin 

Camera. See Photographic cam Journal bearing, J. W. Terman 471,405 | Steam boiler, O. D. O se s aS 
Can testing machine, Ja B. ip cote. B58 | Journal al bearings, antomatic adjusting device for, Steam generator, W. N . Barrett... + 471,333 
Candles, ormamenting. f V. Forster. Wilcox.. 71,346 | Steam trap, Renner & Hofbauer. iD +. 471,397 
Canopy rod holder, F. Painter....... oo an ' King ‘polt for vehicles, W. EL Sheldon, 471,401 | Steering gear for vessels, RB. J. V TCOLOP. essccecceseee 471,209 
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Steering gear, steam, L. M. Sanders...............+ 471,142 
Stereotype and electrotype plates to their bases, 
device for mounting and locking interchange- 
Able; D2 Reid. Fsc es cle ceca sade dss sees se 71,432 
Stone channeling machine, W. H. Bryant. 71,265 
Stool, adjustable piano, A. R. Milner... 471,184 


H. Ruppel. ...........eeeeeee eee 
Stove, gas cooking, G. A. Bischoff. 
Stove, vapor, C. M. Hollingsworth... 
Strainer for tea or coffee pots, Hays 
Strap. See Satchel strap. 
Supporter. See Hose supporter. 
Suspenders, garters, etc., clasp and hook for, P. 

ill 


ANN Y.2 osc cosienn seaawtna ceeds tee wea ses ce sansceeecens 471,332 
Switch. See Electric switch. 
Syringe, vaginal, F’. Reutter...............+--.e.-0-+ 471,514 
able. See Billiard table. Concentrating table. 
Extension table. Thrashing machine table. 471.430 


Target, rifle, J. W. Porter.... .........0++sseeseeeeee 
Teaching drawing, device for, N. O. Starks.. a 
Telephone system, A. B. Ferdinand : 
Telephone system, long-distance, E. Gw 
Tellurian, Riter & Alford............... 
Temperature regulator, J. F. McElroy. 
471,314, 471 
Theatrical illusion apparatus, J. Arthur 
Thermostatic instrument, M. Martin.. 
Thermostatic regulator, E. C. Merril 
Thill bolt, H. V. 


ie 4 
Thill couplings, anti-rattler for, H.V. Appley.... 471,503 
hras hing machine table J . B. McChesney........ 471,490 
ite . 


Tobacco hanger, H. L. Freeman....... 
Tobacco pipe cleaner, F. W. C 
Toboggan slide, J. W. Grantland. 
Tool handle, F. A. Albert.... 
Tower, frame, Beard & West: 
Toy, Brennan & Webber 
Toy pistol, D. A. Clark. .. 


Trap. See Ash trap. Bird trap. Insect trap. 

ewer trap. Steam trap. 
‘Tray for writing tables, etc., ornamental, T. F. 

oy ea «+ 471,424 
aripod, C. Mills....... ra 471,392 
Trolley pole catcher, M. M. Wood... 471,206 


Trolley wire hanger, T. J. McTighc.. 
Trolley wiro support, E. A. Sperry.. 
runk protector, C. V. Thompson. 
Tug, hame, D. MeMillan.............. sie 
Typewriting machine, T. Digu.ow 71,090 to 
Va re Hoa automatic brake systems, relief, E. G. yi 
OTUG. 22. cers ceccccccc sr ccerecs sees seer eeeccences 

Valve for controlling 11¢e inflow and discharge of 
hydraulic pressure, etc., Gwynne & Fowler.... 
Valve gear, compound engine, Heintzelman & 
8 


Noye ae 
Vaporizer, F. £. Jordan ~- 471,123 
Vaporizing and burning hydrocarbon oils, appa- 

ratus for, R. Comrader......... 0... ..0.esecaeeee 4 
Vegetable leaves, machine for removing th 

fleshy matter from, J. H. Brown 
Vehicle spring, E. H. Booth...... 
Vehicle wheel, J. Hessong. 
Velocipede, S. H. Kimball... 
Vessels, apparatus forreg ulati 

pitching of, C. E. Emery 
Veterinary surgical instrument, 8S. B. Dunn 


-. 471,358 


Vise, J. F. Emmert............. 471,169 
Wagon, dumping, W. AH. Sheld 471,402 
Wagon top, W. Leonhardt. ay . 4a, 
Wall Paper, method of and 

G. K. Birge 


Walls, brace ot iie fr hollow, D. A. Weese....... 
Walls, maicria: for the treatment of, G. 


oy Wooster: (273-5 sy alee Tee aici aeciaa 471,163 
ater, apparatus for purifying, sterilizing, an 
filtering drinking, SL. West...........0..ce-06+ WL 261 
Water distributing apparatus, A. H. Bryan. 471,347 
Water meter, disk omson & Lambert.... 471,295 
Welding metals, electrically, A. De Meritens 471,242 
Well reamer, artesian, Swanson & Espee 471,153 
Wheel. See Vehicle wheel. 

Whistle, steam, H. R. Frisbie. 


Windmill, Westaway & Beard... 
Windmill lubricator, B. J. Sykes...... 
Windmill lubricator, W. C. Westaway 
Wire clamping device, O. P. Briggs... 
Wire stretcher, Wallace & Parker. . 


Wool clipping machine, Howard & Geddis......... 471, 
Wrench. See ?ipe wrench. 
Writing pad, I. Smigel. ................csceeeeeeeeess 471,293 
east, process of and ap paratus for manufactur- 
pure, G. Guigmard.........cccccceecceensecoes 71,335 
DESIGNS. 
Badge or medal, D. J. Cohen...........cccccsecceeseee 21,411 


Bottle, J. L. Dawes. ....... 


Chain. watch, A. Rickert...... 21, 

Cream skimmer, F. K. Ward.... oe 21,418 
Cutlery handle, H. P. Fairchild..... 21,413 
Electric machine frame, A. Schmid - 21,416 


8 
agon body, F. K. 
Watch bridge, 


TRADE MARKS. 


Beer, John Kress Brewing Company..... 20,881 
Beer, lager, John Kress Brewing Company 20,880 
Selting,ribbon and dress, A. & 8. Blumenthal. 20,885 
Belting, rubber, Stephen Ballard Rubber Co. 90,855 


Bicycles, Smith Whee! Manufacturing Co. at 
Bicycles, D. L. Whittier.....................4.- 20,883, 
Blankets: woolen bed, horse, and wrapper, T. Kelly 


Cider, apple, grape, and orange. gold & Co. 
Collars and cuffs, water proof, ‘Arlington Collarand 


Siw aeseccacue cen sav euaaee ned smeacaddea sada ve 875 
English walnuts, Los Nietos and Ranchito Walnut 
Growers’ ASS80CIATION...........0.cceceeeseeeeeneee 2, 
Eucalyptus products, Eucalyptus Manufacturing 
COMPADY.: if vssiscasheveles cionwacdies vee saiodcsdaccsee 20800 
Eye lotion, Sassafras Eye Lotion Co. 20,890 
feadache powders, H. J. Parker................0.-00 20,874 
Insulating oil for filling the casings of electric 
transformers, ‘Thomson-Houston Electric 
COMPANY: cas cess setescesecce scadd skeeseseedes<teecs 
Insulating tape for wrapping electric conductors, 


rubber or like, 

Company.. 
Keyrings, F. J h 
Lard, Rohe & Brother.. 
Linen fabrics, J. McCutcheon & Co a deareate 
Oil, Kerosene or petroleum, Tide Water Oil Com- 


Thomson-Houston Electric 


Company 
Remedies for drunkenness, Eucrasy Co.... a 
Remedies for internal and external use, McKesson 

& Robbins 


Thread, linen, Finl: 
Tin and 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be shed from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained b 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, ata cost of $40 each. 

f complicated the cost will be a little more. For full 
instructions address Munn & Co., Broadway, New 
York. Other foreign patents may also be obtained. 


| 
the in- 


Madvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


45 sold in ’88 
2,288 sold in ’89 
6,268 sold in ’90 

20,049 sold in ’91 
60,000 wit be sold in’ 


A Steel Windmill and Steel 
Tower every 3 minutes. 
> These figures tell the 
story of the ever-growing, 
ever-golng, everlasting 
Steel Aermotor. Where 
One goes others follow, 
and we “‘take the country." 
Though sold, we were unable tomake allof 
the 20,049 Aermotors in ‘91, Orders often 
waited 8 weeks to be filled, but now we have 
vastly increased our plant and are pre- 
pared promptly to plant our increase in 
évery habitable portion of the globe. 

Are you curious to know how the Aer= 
motor Co, in the 4th year of its exist- 
ence, came to make many times as 
many windmills as all otherf?7 
makers combined ? How wecame 
ee tooriginate the Steel Wheel, the 

& Steel Fixed Tower, the Steel Tilting 
S © Tower? 
@ © ist. We commenced in a field in 
gr which there had been no improve- 

TB ment for 25 years, and in which [J 
© there seemed no talent or ambition, |} 
and none has yet been shown except, 
in feedle jmitation of our 
Inventions. 

2d. Before commencing the 


et | 
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rye pozpusays: 


manufacture, exhaustive scien- 5 Bs 
tific investigation and experi- Se 

ments were made by a skilled a8 
mechanical engineér, {n which Boe 
over 5,000 dynamometric testa SEs 
were made on 61 different forms ass 
of wheels, propelled by artifici: gr 3 
and therefore uniform wind, = os 
which settled definitely many a 4 
questions relating to the proper; Tee 


speed of wheel, the best form, ‘ 
angle, curvature and amount of sail surface, the resist- 
ance of air to rotation, obstructions in the wheel, such as 
heavy wooden arms, obstructions before the wheel, as in 
the vaneless mill, and many other more abstruse, though 
not less important questions. These investiga= 
tions proved that the power of the best 
wind wheels could be doubled, and the 
AEGMU TOR dally demonstrates It has 


een done. 
8d. %o the liberal policy ofthe Aermotor Co., that guarane 
or pays freight both ways, and to 


tees its goods satisfactor 
theenormous output of its factory which enables it to fur- 
nish the best article at less than the poorestis soldfor. For 
‘92 we furnish the most perfect bearings ever put 
Sia & windmill, and have made an exhaustive re= 
© vision of the Aermotor and Towers. 
Ifyouwanta strong, stiff, Steel Fixed Tower—or if you 
i want the tower you don’t have toclimb (the Steel Tlitin 
@ Tower) and the Wheel that runs when all others stand sti 

that costs you less than wood and lasts ten times @s long 
2 (The Steel Aerm otor) or if you wanta Geared Aerm otor to 
© © churn, grind, cut feed, pump water, turn grindstone an@ 
< > saw wood, that does the workof 4 horses at the cost of 

© one ($100), write for copiously illustrated printed matter, 

& D showing every con le phase of ‘windmill construction 
= ‘Q and work, to the AERMOTOR CO. 12th and Rooke 
well Sts., Chicago, or 12 Main St., San Francisco. 


our house with water without an Elevat 


rmotor Pneumatic Water Supply System enables you 
art 


rr 


Screw Cut- 
ting Auto- 


matic Cross 
A Feed, etc. 


Catalogue 
ree 
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Machinery. 


Seneca Falls Mfg. Co. 696 Water St., Seneca Falls, N.Y. 


RET SAW or woops 


BRACKET 


Planed Ready for Use. Books of Design. 
(= Send stamp for catalogue. 


CABINET WOODS AND VENEERS. 
THE E. D. ALBRO CO., 
Eastern Branch, 200 Lewis 8t., New York, U. 8. A. 
H.T. Bartlett,Mg’r. F.W.Honerkamp, 43s3’t Mgr. 


Mills, Cincinnati, Ohio. 
Improved Screw Cutting 


root and Powe. LA THES 


Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists’ Tools and Supplies. Lathes on trial. 


( Catalogue mailed on application. 


SEBASTIAN LATHE. COMPANY, 
44-46 Central Ave., Cincinnati, O. 


FOR RAILROADS 
wo ODEN TAN S J WATER WORKS 
a MILLS , FARMS & 
LaRGE WATER TANKS *CUMPLETE STOCK AG: 

PLANS 2 A SPECIALTY. Eee TTI 
SPECIFICATIONS FURNISHED f {ZFRESS’ LUMBER. 
FOR FOUNDATIONS RTOWERS. "LU CALDWELL&CO 
N° 217 E.MAIN St. LouiSviILLe Ky. 


The Sebastian-May Co. 


Improved Screw Cutting 


rower Wadd T' EL 
Power 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists’ and Amateurs’ 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 


165 to 167 Highland Ave.,( 
SIDNEY, OHIO. 


MA, OFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, N. Y., 


Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 
power. 


Send for 
Catalogue. 


My ADDRESS 
say Williams Brothers 


L/ 
ITHACA, N. Y. 


NOW READY! 
A NEW AND VALUABLE BOOK. 


12,000 Receipts. 680 Pages. Price $5. 


This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 4 

ver Twelve ‘Thousand selected receipts 
are here collected ; nearly oe branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient, 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulse used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maché; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 
Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 3 

Under the head of Allovs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable baler article, in which the 
complete process is described in such clear and ex- 
es terms that any intelligent person may readily 

learn the art. 

For Lacquers there are 120 receipts; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
recetD . 
Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing. on those subjects. 

nder the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 


MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-five years’ 
experience, and now have wnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 

rosecution of Applications for Patents in the United 

tates, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted. to them is done with special care and prompt- 
ness, On very reasonable terms. 

A pamphlet sent free of charge. 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 

igns, Patents, Appeals, Reissues, Infringements 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. vie poh 

e.also send, freeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 6% F Street, Pa- 
cific Building. near 7th Street, Washington, D.C 


on application, con- 


Automatic Shell-Ejecting Revolver 
Double-Action HILL: He pays 


gf Express 
| Se. Charges 


AND SAFE ARM 
for the . 


Full Nickel-Plated, Rubber Stock, Cen- 

ter Fire, Entire length 8 inches. Weight 16 ounces. 32 or 
88 calibre. Only 3 in. barrel. Long fluted cylinder. Five 
Shooter anda beauty. Cut Tus OuT and send it with 
your order and we will ship the Revolver to you_by ex- 
press ©. O. D. If on examination at the express office you 

nd it as represented pay the express agent the amount, 
@5.50 or 4 for $20.00, we paying charges, and it is 
yours, otherwise you pay nothing andit will bereturned 
at our expense. en cash accomrenies the order we 
give FREE a box of Oartridces. W. HILL & CO. 
Nor. State aud Adams Sts, (formerlyl!\ Madison St. ) CHICAGO, 


bas 


SMALL SIZED STEAM HEATERS 
HOT WATER HEATERS AND STEAM 


GENERATORS. SEND FOR CATALOGUE. 


RICE & WHITACRE M'F'G.CO. CHICAGO. 
SPECIAL NOTICE! 


Two handsome photo-engraved display sheets 
entitled, 
“Recent Improvements in Air Compressors,” 
“Recent Improvements in Rock Drills,” 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

INGERSOLL-SERGEANT DRILL Co. 

No. 10 Park Place, New York, U.S. A. 


»78u USE GRINDSTONES? 


If so, we can supply you. All sizes 
>, mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. (@~ Ask for catalogue. 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


Steam! Steam! 


Quality Higher, Price Lower. 


For Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - $150 
4- be be “é sé sé “ Ss 250 


Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, N. Y. 


PELTON WATER WHEEL 


Gives the highest efficiency 

er of any wheel in the world. 

Simple and reliable, adapted 

to every variety of service, 

with heads of 20 feet and up- 
, ward. Write for circulars. 

= The PeltonWater Wheel Co, 

1214 Main St.,San Francisco, Cal., 

or 2358 Central Building, Liberty and 

Weat Streets, New York. 


COTTON SEED OIL AND THE PRO- 


ducts of the Cotton Seed.—By D. A. Tompkins. A very 
exhaustive, interesting, and valuable paper, giving 
much practical information on cotton seed oil and its 
uses, and a list of the cotton seed oil mills in the South, 
with their capacity and capitalization. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 830. 
10 cents. 
dealers. 


GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
Expense one cent an 
m hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
particulars free by mail 
ention this paper 


—VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


GEAR AND RACK CUTTING. 


Frost Self-Regulating Steam Pump. 
UNION MFG. GO., 1? Rose Street, Battle Creek, Mich, 


Dialogues, Speakers, f 
PLAYS: and Parlor. aiane tee 


T. S. DENISON, Publisher, Chicago, 


KEYSTONE NO 


ro 


Price 
To be had at this office and from all news- 


FIRM having connections desires representation 
of specialties or patents in England. Write CLARKE 
& CO., Forest Road, Nottingham, England. 


SECOND HAND FOOT POWER SCREW CUTTING 


LATHE WANTED cnciand Sasol Howie. 
CHANCY AVERY, Pleasant Lake, Ind. 


FO R S ALE United States Right, entire or by 
« States. The Hall & Cook Post 

Hole Digger, Patent 467,751. See B. and P. col., p. 219. 
Address, ALFRED LOVE, Aurora, Canada. 


For LEASE—THE MIDDLEBROOK GRANITE 

uarries, at Middlebrook, Mo., Operated for the 
Past 10 years py the Syenite Granite Co., of this State, 
will be leased for ten years from June 16th, 1892. They 
are the largest and finest quarries in the West, con- 
taining the well-known red granite so extensively used 
in many of the finest buildings, monuments, bridges, 
etc. in the country. Sealed proposals will be received 
and opened at noon. on June Ist next, for a ten year 
lease of the property. This Company reserves the 
right to reject any and all bids. You are cordially ine 
vited to inspect the property. 


IRON MOUNT. «» Gay Building, St. Louis, Mo. 
SAYS SHE CANNOT SEE HOW 


MY Jee] WIFE S0t®no tr fou rn MONEY, 
= | y) ‘Buys a $65.00 Improved Oxford Singer 
< 5 Sewing Btachine j pertsot working rel 
able, finely ed, adapted tolight andhea' 
wor! avrith = complete te of the latest im rowed 
@) attachments free. Each machime guaran’ for 
years. Bay direct from our: d save dealers 
Pa and agents profit. Send for FREE CATALOGUE, 
FORD MFG. COMPANY, DEP’T p, 18 CHICAGO, Ibs 


BEATTY enta 


Pianos, $175, Organs, $48. Want Agents. 
Cat’g free. Dan’) F. Beatty. Wash’ton, N.J. 


PURE CONDENSED MILK 


© 1892 SCIENTIFIC AMERICAN, INC. 


PREPARED IN THE MOHAWK VALLEY-THE FINEST GRAZING COUNTRY INAMERICA 


FROM ABSOLUTELY PURE F! 
EROM ABSOLUT! Me RESH MILK.EVERY PACKAGE GUARAITEED CORRESPONDENCE 


K CONDENSED MILK CO. ROCHESTER; 


APRIL 2, 1892. 


Metasial Dring Sl foup 


Fourth Edition, Thoroughly Revised and Corrected. 


Mechanical Drawing Self-Taught. Compris- 
ing Instructions in the Selection and Preparation of 
Drawing Instruments, Elementary Instruction in Prac- 
tical Mechanical Drawing; together with examples in 
Simple Geometry and Elementary Mechanism, including 
Screw Threads, Gear Wheels, Mechanical Motions, En- 

ines, and Boilers. By Joshua Rose, M.E. Illustrated 
By 330 engravings. Fourth edition, thoroughly revised 
and corrected. 8vo. 303 pages. Price............ $4.00 


BY THE SAME AUTHOR. 

Modern Steam Engines. An Elementary Trea- 
tise upon the Steam Engine, written in plain language 
tor use in the workshop as well as in the drawing office; 

iving full explanations of the construction of Modern 

team Engines, including diagrams showing their ac- 
tual operation; together with complete but simple ex- 
planations of the operations of various kinds of valves, 
valve motions, link motions, etc., thereby enabling the 
ordinary engineer to clearly understand the principles 
involved in their construction and use, and to plot out 
their movements upon the drawing board. By Joshua 
Rose, M.E. Illustrated by 422 engravings. In one vol- 
ume, quarto. 3821 pages. Price........ eiscaesaeeees $6.00 

The Complete Practical Machinist. Embrac- 
ing Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and Temperi , the Making and 
Use of Tools, Tool Grinding, Marking Out Work, etc. 
By Joshua Rose, M.E Illustrated by 356 engravings. 
Fifteenth edition, thoroughly revised and in great part 
rewritten. 12mo. 489 pages. Price...........:....$'2.50 

The Slide Valve Practically Explained. Em- 
bracing Simple and Complete Practical Demonstrations 
of the Operation of each element in a Slide Valve Move- 
ment. y Joshua Rose, M.E. Illustrated by 35 engrav- 
ings. 12mo. Price ...............6.0- sees seecee eed o( 

steam Boilers. A Practical Treatise on Boiler 


Construction and Examination. For the use of Practi- 
cal Boiler Makers, Boiler Users, and Inspectors; and 
embracing in plain figures all the calculations Resessary 

oshua 


in Designing and Classifying Steam Boilers. 
Rose, M.H. Dlustrated by 73 engravings. 8vo 
Tice : 


GF" Illustrated circulars, giving a) 
kents of all the above works, sent free to any one who will 
appui. 

G2 Theaboveoranyof our Books sent by mail, free of 
postage, at the publication prices, toany address in the world. 

Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, 8v0,and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery,and Dynamical Engineering, and other Catalogues, 
the whole covering every branch of Science applied to the 
Arts,sent free and freeof postage to any oneinany part 
of the world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
$10 Walnut St., Philadelphia, Pa., U.S.A. 


Roper’s Engineers’ Handy-Book. 


The most comprehensive and best illystrated book 
ever published in this country on the am-Engine ; 
Stationary, Locomotive and Marine, and the Steam-En- 

ine Indicator. It contains nearly 300 Main Subjects, 
aie Paragraphs, 876 Questions and Answers, 52 Sugges- 
tions and Instructions, 105 Rules, Formule and Exam- 
ples, 149 Tables, 195 Illustrations, 31 Indicator Diagrams, 
and 167 Technical Terms; over 3,000 different subjects, 
with the questions most likdy to be asked when under 
examination, before being commissioned as an engineer 
in the U. 8. Navy or Revenue Service, or licensed as an 
engineer in the Mercantile Marine Service. 

Price, pOstpaid.... .......c0.0. ceeeee cee ce eens eee $3.50. 

G2 Descriptive Catalogues mailed free to any address. 


EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., = - Philadelphia, Pa. 


\JIEWS ora SUBJECTS 


LOWEST PRICES GUARANTEED 


L. MANASSE 


88 MADISON S*CHICAGO ILL 


2nd %@<s~ MACHINERY ¢: 


N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y. 


Scientific American. 


221 


HOLMCTRIC HOILTS'TS 


OF ALL CAPACITIES 


ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION. 


SEND FOR ILLUSTRATED CATALOGUE M 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 ATLANTIC AVENUE, BOSTON, MASS. 


STEEL TYPE FOR TYPEWRITERS| PIANOS,ORGANS, VIOLINS & GUITARS 


Stencils, Steel Stamps, Rubber and Sent anywhere on 10 days 
2 Metal ‘Type Wheels, Dies, etc. trial. Freight paid both ways 
Niodel and Experimental Work Send for catalog & pricelist 


Small Machinery, Novelties, etc., man- 
THOMPSON MUSIC CO. 


3 i€ ufactured by special contract. 
New York StencilWks, 106 Nassau St. N.Y 259 Wabash Ave. CHICAGO. 
N.B.-Send 6cto Pay postage 


OIL WELL SUPPLY Co. and we willsend 2 pieces of 


taialog of Crest Music and 
log 0: ee! usi 
91 & 92 WATER STREET, Books 

Pittsburgh, Pa., 


Books with cut rates. 
Manufacturers of everything needed for HE PENNA DIAMOND DRILL & MFG. CO 
ARTESIAN wHELLs BIRDSBORO. PA., Builders of High Class 
for either Gas, Oil, Water, or Mineral Steam Engines, Diamond Drills, Power and Hand 
Tests, Boilers, Engines, Pipe, Cranes, and General Machinery. 
Cordage, Drilling Tools, ete. 


Illustrated catalogue, price 
lists and discount sheets 
on request. 


VELOCITY OF ICE BOATS. A COL- 


lection of interesting letters to the editor of the SctEN- 
TIFIC AMERICAN on the question of the speed of ice 
boats, demonstrating how and why it is that these cratt 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 


If you are interested in 


ELECTRICITY 


send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 
And a full line of general 


ELECTRICAL SUPPLIES, 
STANLEY & PATTERSON, 


Electrical House Furnishings, 
32 & 34 Frankfort St., N. Y. City. 


A NEW METHOD OF TRANSFORM- 
ing Heat into Mechanical Energy.—By Dr. Herman 
Mehner. Description of a theory leading to the produc- 
tion of a heat engine not eubject to the second law of 
thermodynamics. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 831. Price10 cents. To be had at 
this office and from all newsdealers. 


“ECONOMY IS WEALTH.” 


Canvassers wanted to eell the New Mo- 

lel Hall TV'ypewriter, Why will 

eople buy a $100 machine when $30 will 

Ma purchase a better one? Send for illustrated 
N catalogue and terms to County Agents. 

— Address N. TYPEWRITER CO., 

611 Washington Street. Boston, Mass. 


RAND: DRILL Co 23 Park Piace new yori. 


CLARH’S 


WOOL WASHERS, 
WARP DYEING AND SIZING MACHINES, 
PATENT SUBEEr COVERED SQUEEZE 


LS, 
POWER WRINGERS FOR HOSIERY AND 
VARN DYEING, 

DRYING AND VENTILATING FANS, 
WOOL AND COTTON DRYERS, Etc. 
Catalogues free. 

GEO. P. CLARK 


Windsor Locks, Conn. 


GUN WRINKLES.—BY G. D. HISCOX. 


A valuable article, treating of the care of shot guns and 
rifles; how to blue gyn barrels; how to blacken and 
brown them; how to mottle gun trimmings; and how to 
etchnames, crests. or marks. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 830. Price 10 cents. 
To be had at this office and from all newsdealers. 


BIT 


Mention Scientific American, 
MONTHS ON TRIAL” FOR 
Bubier’s Popular Electrician [Oc 
An illustrated monthly journal e 
for the amateur, e: Timenter and 
public. BUBIER PUB. CO., Lynn, Mass. 


Box L. The most Successful Lubricater 


for Loose Pulleys in use. 
VAN _DUZEN'S PATENT 
LOOSE PULLEY OILER 


Highly recommended by those who have 

q tty used them for the past four years. Prices 
very reasonable. Every user of machin- 

ery should have our ‘‘ Catalogue No. 56,” 

sent free, Mention this paper. 

VAN DUZEN & TIFT, Cincinnati, Ohio. 


THE SAFEST MOST DURABLE & ECONOMICAL METAL EVER OFFERED FOR VA; 
Rio us MESHANICAL USES.HIGHEST ANTI -FRICTIONAL CUALITIES INDISPENSI 
BLEFSH ELECTRICAL WORK.EVREKA TEMPERED COPPER CO.NORTH EAST, PA, 


Bores SMOOTH, ROUND, OVAL, and SQUARE HOLES. Mortixing Core Boxes, 

etc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 

el st Award. Send $8.00 for set (3g to 11-8), in neat case, or 50c. for 
sample Bit, mailed free with Illustrated List. 

BRIDGEPORT GUN IMPLEMENT CQO.,, 315 Broadway. New York. 


CTR AM ROAD ROLLERS IDE AND IDEAL, AUTOMATIC ENGINES. 
WEITMYER PATENT FURNACE. 
TANDEM AND CROSS COMPOUND ENGINEs. 
' BOILERS OF EVERY DESCRIPTION. 
Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS Harrisburg, Pa, U. S, A. 


FIRE HAZARDS FROM ELECTRICI- 
ty.—A lecture by C, J. Woodbury, delivered in the Sib- 
ley College Course. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 830. Price 10 cents. To be 
had at this office and from all newsdealers. 


10 DAYS FREE TRIAL 


A —.in your own home. First-class Sewing 


i 
“ ae 4 Machines at wholesale prices. 
NC /fieg 325 Standard Sin ger Machine for 89.50 
=] rf 845 “ é 6 15.5) 
fa «855 ~ Arlington bee $19.50 


ly All latest improvements, lightrunning. 

Warranted 5 years. Complete set of 
‘attachments FREE. Send for catalogue. 
CASH BUYERS’ UNION, 358 Dearborn St. B 291 Chicago, UL 


RAILWAY & STEAM FITTERS SUPPLIES 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &. 
SOHN -&,. URQUHART, 46 Cortlandt St., N. Y. 


ARTISTS WHO GET RICH 


/ often give good advice. Artists who use 
the Air Brush are getting rich, and recom- 
mend it very strongly. It is distinctively 
an art tool, and saves time and labor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will in- 
terest you. 


AIR BRUSH MFC. CO. 


Rockford, Ill., U. S. A. 
67 Nassau Street. 


SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. 

Invaluable for blowing 

Church Organs, running 

Printing Presses, Sewing 

Machines _in Households, 

Turning Lathes, Scroli 

Saws, Grindstones, Coffee 

Mills, Sausage Machines. 

Feed Cutters, Hlectrie 

Lights, Elevators, etc. Ic 

needs little room, no firing 

up, fuel, ashes, repairs, en- 

i gineer, explosion, or delay, 

no extrainsurance, no coal 

bills. Is noiseless, neat, 

a compact, steady, will work 

o at any pressure of water 
above 55 Ib.; at 40 lb. pres- 
sure has4 horse power, and 
g capacity_up to 10 horse 
power. Prices from $15 to 


WATER MOTO: 
$300. Send for circular to 


The Backus Water Motor Co., Newark, N. J. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 
At Diamond Prospecting Tools, Engines, Boilers, 

\\, Wind Mills, Pumps. Encyclop edia, 1,006 

ge engravings, Earth’s Strata, Determi- 
b nation quality water; mailed,25c. 

The Ameriean Well Works, 
Aurora, Tl. 

11 & 13 8. Canal 
St., Chicago, Ill, 


Dallas, Texah 


General Office 
AURORA, 


Works and 


FIRST CLASS CURTAIN DESK 


oa 
$2 » Fouranda Halffeet long. Un- so NICKEL 
limited variety in stock and to order. | 63 . 
.American Desk & Seating Co. | 23 g ELECTRO- PLATING 
270-272 Wabash Av., CHICAGO, U.S.A. | E> S Apparatus and Material. 
ov we 
. Be 8 ae 
3 Ha: Van Winkle Co, 
Bench Drill Presses, |= pee as 
MILLIKEN & D'AMOUR, : At 2 - Hae pean te 
151, 153 Cedar St., New York City.| © B ~ Guicago. 


“THE SINTZ” 
GAS AND GASOLINE ENGINES 


Statlonary and Marine. 
Makes is Own supply of gas from 
gasoline, and at less ex se than 
any other engine. No boiler, coal, or 
fireman requ Runs with either 
manufactured or natural gas. Spe. 
cially adapted for small boats and 
launches and electric light work. Cire 
culars free. [2~ Mention this paper. 


CLARK SINTZ, MFR. 
Springfield, Ohio. 


Finest Quality of Hand and ¢ 


THE WARDEN MFC. CO., 


Germantown Junction, Phila, Pa. 


BOILERS 
HORIZONTAL, VERTICAL, LOCOMOTIVE 
Manning Vertical Boiler, Large H. P. in small space. 
Warden Purifier, insures clean water for boilers. | 
Atkinson Feed Water Heater, no back pressure on engine 
& Send for Catalogue. 


oad 45,000 SOLD. 
ig) 1° Work Car Siding, Flooring 
a ing and_ Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 


match. 
Sam’l J. Shimer & Sons, 
Centre St., Milton, Pa. 


OCCURRENCE OF TIN IN CANNED 
Food.—Results of an investigation, by H. A. Weber, 
Ph.D., of the condition ot toods packed in tin cans. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
829. Price 10 cents. To be had at this office and from 


The Belknap Little Giant Water Motor 


efficient machine on the market. 
Electric Motors and Dynamos. 
Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers’ use. 
Combined Motor and Mill in one case, 
run by water or electricity. 
Write for Circulars. 


BELKNAP MOTOR CO., 


hucking Reamers, 


Solid and Shell 
with our Pate nt 
Spiral Flutes. 
ill not draw or 
chatter, and war- 
ranted to cut per- 
‘ fect holes in all 
S = # kinds of metal, also 
hardened steel Mandrels and Arbors. Manufacturers of 
the Lightning and Green River brands of Labor Saving 
Machinery and Tools. Wiley & Mussell Mfg. Co., 
Greenfield, Mass., U. 8. A. ree Send for new Catalogue. 


INTELLIGENT ATOMS.—PROF. EDI- 


son’s views on electricity and life, along with the opinion 
of other eminent scientists on the same subject. Con- 
tained in SCIENTIFIC_AMERICAN SUPPLEMENT, No. 
830. Price 10 cents. To be had at this office and from 
all newsdeulers. 


enaeone 


Send Stamp for Catalogue 
RIFLES, REVOLVERS, 


GUNS AMMUNITION, TENNIS (K 


& BASE BALL GOODS. Pd 23 Plum 8t., Portland, Maine, U. 8. A. 
BICYCLES ricninss f ae 
TACKLE, Bte 1s Capitaine’s Improved Patent 
THORSEN & CASSIDY, (LYS PETROLEUM ENCINE 
los 62 Wabash Avenue, 2 1to10H.P. 


CHICAGO. No Benzine. The Cheapest, Best and most Reliable 


Engine in the market for every description of work. 
Cost about 50 per cent. less than other makes. Con- 
sumption of Petroleum the smallest possible. Can be 
used anywhere. No danger. Noengineer. A perfectly 
safe motor. Adapted to stationary, locomotive and 
boat purposes. atent utilization or representative 
wanted. Por particulars, apply to F. M. Grob & Co., 
Leipzig-Eutritzsch, Germany. 


ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 


; and of all newsdealers. . 
| 
knowing about. Catalogue free, Mentionthis paper. 


A NEW LIGH [ J.B. COLT & CO,16 Beekman Street,New York. 
B 


ranch, 189 La Salle Street (Calumet Building), Chicago, Ill., L. L. DAVIS Manager 


FORMAGIC LANTERNS, and othernew features worth 
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PROPOSALS. 


U S. Engineer Office, Army Building, New 
* York, March 18, 1892.—Sealed proposals, in tript:- 
cate, will be received at this office until 12 0’clock noon, 
on April 20, 1892, for supplying all necessary materials 
and erecting a frame dwelling house upon the U. S. 
Reservation at Sandy Hook, N. J.,ata cost not exceed- 
ing $4,500. The attention of bidders is invited to Acts 
of Congress, approved February 26, 1885, and February 
23, 1887, vol. $3, page 332, and vol. 24, page 414, Statutes at 
Large. For specifications, blank forms, and all informa- 
tion, apply to the undersigned. 
G. L. GILLESPIE, Lieut.-Col. of Engineers. 
will be received until April 15, 1892. 


P R 0 P 0 SALS from tool builders, at New Orleans, 


La., No. 9Carondelet_St., for a power punch, capable 0: 
punching up to % inch material three feet wide, with an 
automatic adjustable spacing table 16 feet long. Ad~ 
dress, New Orleans Swamp Land Recl’n Co. 


——- AND FINE GRAY IRON ALSO STEEL 
EABLE 4 CASTINGS FROM SPECIAL onic 
—— { ERNS 


bg ae NNING Jassm PATTER 
MAS DEVLIN % 60.0 "Finvsnone: MANNS ace 
: TH LEHIGHAVE. & AMERICAN ST. PHILA. CN ONS 


ELECTRO MOTOR, SIMPLE, HOW TO 
make. By G.M. Hopkins.—Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sutlicient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIuNTIFIC AMERICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
this otlice and from all newsdealers. 


NEW CATALOCU 


—or—— 


VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 


MUNN & CU., 361 Brondway, New York. 
Catalogue No. 12, just issued 
with over 4C new illustrations 


CHUCKS. siice ter 


The Cushman Chuck Co., Hartford, Conn. 


& ORE BREAKER 


Capacity up to 200 tons per hour, 
Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders ot High Grade Mining 
Machinery. Send for Catalogues, 


GATES IRON WORKS, 
50 CSo. Clinton St., Chicago 


136 C, Liberty Street, New York, 
23? C, Franklin St., Boston, Mass 


NESS & HEAD NOISES CURED 


by Peck’s Invisible ‘Jubular Ear Cushions, Whispers 


D EAF heard. Successful when all remedies fai}. SoldE REE 


only by F. Hiscox, 853 B’way, N.Y. Write for book of proofs! 


GATES ROCK 


at 


~ OUR PROCESS ps, 
moss TYPE == 
PHOTO ENGRAVING. 
== ZINC ETCHING 


Our new Generai Circular “S. A.,” showing specimens 


of all our work, is now ready. Send stamp and particu- 
lars for estimates. 


—FOR— 


FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 

ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 

FUEL, and RAILROAD FACILITIES, address J. H. DIN- 

GEE, 330 Walnut Street, Philadelphia, Pa., President 

and General Manager of numerous Land Companies 

uaated along the lines of the Norfolk & Western 
ailroad. 


H. CHANNON CoO., 


IMPORTERS OF 
English Crucible and Plough Steel 


a 


VE 
! 2 IN. VACUUM. 
if CHICAGO WATER JACKET CONDENSER (0. 
t 47 W.WASHINGTON St. 
SEND FOR CIRCULAR. CHICAGO, ILL. 


‘“PRESERVALINE,” A NEW PRE.- 


servative for meat.—By Dr. Bruno Terne. An investi- 
gation into the composition of this article, along with 
formulas for making fifteen other kinds of meat preser- 
vatives. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 829. Price 10 cents. To be had at this 
office and from all newsdealers. 


LITTLE HERCULES DRILL CHUCK 


Has eccentric rotating, self-gripping jaws 
Gee which hold strongest when working 
hardest. The larger the drill, 
the more powerful the lever- 
age. All working parts of best 
steel, hardened. The most 
” powerful, accurate, and dura- 
ble chuck in the market. 

Oneida Mfez. Chick Cog 


Oneida, 


ost 
ECONOMICAL 
STEAM 
GENERATOR, 


)) SEND FOR CIRCULARS 
W 


ESSEX & BURKE STREETS 
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“Moadvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line ; 


‘Ihe above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


ra 


HEEL CO. 
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO, 


A. G. SPALDING & BROS., Special Agents, 


CHICAGO. NEW YORK. PHILADELPHIA. 


Do VU SEEK POWER? 
We can supply it with the 


wan Motor ofthe 19th Century 


to 70 horse power. 

Cost about one cent an hour to 

~4 )\each indicated horse power. 

SF) In worth, not size, myvalue lies,” 
/# What others think of me is stated 

in catalogue. 


CHARTER GAS ENGINE CO. 
P. O. Box148. sterling, III. 


CTURERS (CHICAGO Ii. J 


tS DOUGLAS ann ACME 
— INSTANTANEOUS WATER HEATERS 


ree FOR BATHS ETC, 


USED WITH GAS or GASOLINE. 


\__THE BRIDGEPORT WOOD_ FINISHING 


—MANUFACTURERS OF— 


‘WHEELERS PATENT WOOD FILLER . 


Breinics LITHOGEN SILICATE Paint. 


ED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES. 


~~ GRANVILLE M. BREINIG, 
GENERAL AGENT & SUPT. 


PRINCIPAL OFFICE, 
NEW MILFORD, CONN. 


Branch Offices and Warechouses,—CHICAGO, 211 East Randolph Street. 


NEW YORK, 240 Pearl St.—ST. LOUIS, 521 St. Charles St.—BOSTON, 


Oliver St. 


Steam 


VAN DUZEN’S Ser 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready. Allbrass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


TheVAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, QO, 


SEND FoR NY 


LE SATALGG 


OC, 


COPPER TUBES, 


“e a ISATTAKESY, ae. 
SHEET BRASS BRASSWIRE. YAge ERGO 


SMOKELESS GUNPOWDER.-AN IN- 


teresting article by Hudson Maxim on the manufacture 
and use of smokeless gunpowder. giving a sketch of its 
history and the methods of producing it. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 821. Price 
10cents. To be had at this office and from all news- 


= BARNES’ 
UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared, 
Self Feed Drill. 


Send for Catalogue 
and Prices. 


W. F. & JOHN BARNES CO., 
1999 Ruby Street, Rockford, III. 


PUMP tue 


“{mprovement the order of the age.” 


SMITH PREMIER TYPEWRITER 


Important Improvements. 


All the Essential Features greatly perfected. 
The Most Durable in Alignment. E cee 


Easiest Running and Most Silent. 
All t pe cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N.Y. U.S.A. 
[ea Send for Catalogue. 


MANUFACTURERS OF 


CRANDALL'S PATENT PACKINGS. 


IMPROVED FOR STEAM WATER & AMMONIA 
BRANCH OFFIGES MAIN OFFICE & WORKS 


J NEW YORK !36 LIBERTY ST 
war SO! CHICAGO 28 SOUTH CANAL ST PALMYRA NY. 
VOLUMETRIC ANALYSIS.—AN EX- 
planation of this method of analysis on a less ambitious 
scale than is presented in the standard text books on 


io) 
c 
[a8 
° 
= 
| a 


the subject. A paper of great value to students of 

chemistry. With one figure. Contained in SCIENTIFIC 

AMERICAN SUPPLEMENT. No. 829. Price 10 cents. 

To be had at this office and from all newsdealers. 
Wanted 50,000 Sawyers 


SAWS: Lumbermen to SAWS 


send us their full address for a copy of Em- 
A erson’s (@~ Book of SA WS, new 189 edi- A 
tion. We are first to introduce NATURAL 


Gas for heating and tempering Sawa with 
wonderful effect upon improving their qua- 
lity and toughness, enabling us to reduce 

rices, Address EMERSON, SMITH. 
~¢ CO. (Limited), Beaver Falls, Pa. 


EL: DISONI 


GENERAL ELECTRIC CoO. 


INCANDESCENT AND ARC LICHT PLANTS. 


Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices. 


DISTRICT OFFICES. 
v7 Bay St., Toronto, Can. | Pacific Coast .. Edison B’]ding, 112 Bush St., 8. Fran., Cal. 


Canadian......Hdison Building, 


pee eae Hdison Bula eas Pet Boake, Ut | Pacific Northwest. ..Fleischner Building, Portland, Ore. 
New England............ encase eh bia Otis St., Boston, Mass. ' Rocky Mountain. . ....Masonic Building, Denver, Colo. 


Mexican and South American ‘Department............ 


. Edison Building, Broad Street, New York. 
European Office 


34 Victoria Street, Westminster, London, 8.W., England. 


KODAKS 


are always loaded ready for immediate use. They can 
be used for roll films or glass plates, The new 


Daylight _ * 
== Kodak 


can be loaded in daylight. Registers exposures and 
locks automatically when a new film is turned into 


lace. 
© $852 © $2590 


THE EASTMAN COMPANY, 


Send for Circulars, RocuestTsr, N. Y. 


THD AMERICAN BELL TELEPHONED 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each | . Bay “oquired and send for i 
individual user of telephones not furnish- | PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
ed by it or its licensees responsible for such . ~ 


unlawful use, and all the consequences} YOU HAVE SOMETHING 


thereof, and liable to suit therefor. focal Jor af yous have wok secre Oly: teus 


THE ARMSTRONG MACHINE 


For Cutting Off and Threading Pipe. 


Will Cut Off and Thread 
Pipe from 1 to 4 inches, 
requiring only 3 to 4 min- 
utes to thread pipe. 

We think this to be the 


SCIENTIFIC AMERICAN SUPPLE- 


MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 


the country. 
ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly whatis 
required and send for illustrat- 


~ JBNKINS’ UPRIGHT CUSHIONED 
POWER HAMMER. 


Users of this hammer sustain us in 
saying that it has no equal in all good 
“s working qualities. Perfect cushion and 
Ea perfect blow, with perfect control. For 


EY 
pe / particulars, address. 
“wae Jenkins & Lingle, Bellefonte, Pa. 


best machine on the mar- 
ket, the same as our 


Adjustable S:ocks 
and Dies 


aeadtoe "| CENTURY COLUMBIA, 


= THE BEST. with Pneumatic Tires. Light, Strong, 
G2 Send for 1891 Illustrated Catalogue and Price List. Durable, and fully guaranteed. 
Key 


‘ 7 ew, 221 Col ” \ 
ARMSTRONG MFG. CO., Bridgeport, Conn. Led raat ches Raia = ea og 
Figures all Examples. 
operated. Rapid. Accurate 


12 Warren St., N. Y. 291 Wabash Ave, Chicago. 
Factory, Hartford, Coun. 
1u6i 
LIRADE MARK ) 
1 ' Relieves mental strain. 
nd for Circular. . & T. Mra, Co., 52-56 Mlinois St. Chicago. 

A GENTLEMAN'S LAUNCH 
. 


SYLPH CYCLES SUN EASY 


Hollow Perfection of cyele manufacture; no 
Tires. need now toridespringless cycles orde- 
pend on tires alone for comfort. Sylph 


Spring Frame destroys _™—* 
tee Tight,sim- 
SS, ple, strong. Cata. free! 
ouse-Duryea Cy.Co. d 


16 GSt., Peoria, 11. AG7S. WANTED 


<<: 


IMPROVEMENTS PATENTED 1890 IN THE U.S., CANADA AND EUROPE. 


FIRE-PROOF. Easily applied by anyone. Send for Samples and Descriptive Price List. 
H. W. JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Fire and Water-Proof Sheathing, Building Felt, Steam Packi 
Boiler Coverings, Liquid Paints, Roof Paints, Roof Cement, Fire-Proof Pain cee PRs 


87 MAIDEN LANE, NEW YORK, 
CHICAGO, PHILADELPHIA, . —_ BOSTON, ATLANTA, LONDON. 


JERSEY Clty, 


T’GRAVES' 


PASSENGER & FREIGHT ELEVATORS. 


7L..S.GRAVES & SON ROCHESTER NY. NEW YORK. BOSTON.ST LOUIS DETROIT. 


TANITE 


The Tanite Co., 


STROUDSBURG, PA. 
161 Wasnincton St., NEW YORK. 


(ROSCOPES 


Emery, 

Emery Wheels, 
Emery Whetstones, 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 


YING GLASSES oF 


Warrerorbaraocuve M. 
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ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, - Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
riric AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Posta) Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 


MUNN & CO., 361 Broadway, New York. 
——o 
THE 


Sdentific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. ‘THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful: 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 


MUNN & CO., 361 Broadway, New York, 
Publishers SCIENTIFIC AMERICAN. 


4 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a. 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors,and with other fine: 
engravings; illustrating the most interesting examples. 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates. ete. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


WATCHES.—All kinds key winders changed to stem 
winders. Address W. F. A. Woodcock, Winona, Minn. 


REGULAR,® 


YOUR OWN ENGINEER. 
Launches 19 to 60 feet in length, with automatic ma- 


RATED METALS ‘MINING SCREENS, 


ORE SEPARATORS, REVOLVING#*> SHAKING SCREENS. 
JIGS & STAMP BATTERIES :oss:4.535 ¢ MILLING » MINING MACHINERYssoutns.. 
--\ HARRINGTON & KING PERFORATING © CHICAGO. 


New YORE OFWIOR, 24 PEARL STREET. 


chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR _OWN CANOE. 
Canoes, Family Row and Sail Boats. Fishing and Hunt- 
ing Boats. Manufactured by 
THOMAS KANE & CO., Chicago, 1], 
@@” Send for Catalogue, specifying line desired, 
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ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
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